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The San Diego and Gila Southern Pacific and 
Railroad. 

By Col. Tus. 8. Sepewick, Chief Eng. and Ag’t S. D. and G. R. R. | 
San Diego and Gila Railroad supplies California 
section the 32d parallel railroad line from the Mississippi 
river the Pacific ocean, and establish inter- 
communication between the valley the river (and 
its branches) and the ocean. 

The western terminus the bay and harbor San Diego, 
safe and commodious and the eastern terminus 
Fort Yuma, the Colorado, and the mouth the 
Gila river, which runs directly westward across the territory 
Arizona for 350 miles, with several branches leading north and 
south, and drains geographical area 400 miles long, east and 
west, and 200 miles wide, north and south. 

The bay San Diego 450 miles—45 hours south from 
San Francisco, and 2,780 miles—278 hours north from 
ama, and the same latitude with the principal ports 
China, Japan, and eastern Asia, and north the Sandwich 
islands. 

San Diego within ten twelve miles, northwardly, the 
Pacific end the United States and Mexican boundary line, 
which leads directly the mouth the Gila river, with 
right line distance 148.7 miles, the boundary line thus 
forming directrix between the termini the railroad. 

Between the bay San Diego and the Colorado river there 
are two grand physical geographical features—the Sierra Ne- 
vada mountains, and the Colorado desert. 

The Sierra Nevada mountains rise from the 
Pacific coast elevation some four thousand feet, 
distance fifty miles, and slope down the Colorado desert, 
eastward, about twenty miles further, elevation only 
few hundred feet above the sea. The western slope the 
connecting and rising terraced above 
another, while the eastern slope descends 
the desert. The desert extends from the eastern foot the 
mountains the Colorado river, distance eighty miles, 
and flat, sandy, sterile plateau basin, with its depression 
scarcely 150 feet above the sea. Its only redeeming feature 
the so-called New River, drainage depression into which the 
overtiow the Colorado river finds its way, from point 
some twenty miles south Fort Yuma, discharging im- 
mense volume water yet lower basin the desert 
some fifty miles north the boundary. The New River valley 
flooded width some ten miles [and often more] an- 
nually, and fertilizes the valley the extent that good grass 
found graze herds cattle, and enable In- 
raise corn, squashes, beans, and 
melons. 

low range sand hills, with Pilot Knob range hills 
surmounting them, cuts the desert off from the river, 
and forms its eastern rim, being some ten twelve miles 
extent east and west. southern end just reaches the 
boundary line. This range usually spoken part the 
desert. The peculiar topographical features the approaches 
and crossings the Colorado river cannot described except 
maps and the bay San Diego best studied from the 
United States Coast Survey Chart. Two been 
veyed for the railroad. ‘The first 1855, Pool, E., 
following the San Diego river its head, and reached the 
summit the mountains Warner’s Pass [which north 
the boundary line], elevation 3,630 feet, and miles 
from San Diego. The descent the desert was made 
miles, elevation 445 feet, very crooked drainage 
valley—Sen Felipe and Vallecita. 

The line, bearing southeastwardly, would approach the 
New River, near the middle the desert, and 
thence lie near the boundary Fort Yuma. This route 
about 230 miles long, increasing the air-line distance per 
cent. summits were found the mountain 
section, increasing the elevation overcome 873 feet. 
The summit grades the western slope vary from feet per 
mile 4523 feet per mile, averaging feet per mile for 
distance 14} miles. the desert has natural 
grades 175 feet per mile for three miles, 263 feet per mile for 
two miles, and 125 feet per mile for five miles. more direct 
line was surveyed 1869; under the auspices the Memphis, 
Civil Engineer. 

This route leaves the bay the Otay valley, and follows 
its head Riley’s summit, elevation 1,500 feet 
334 miles from New Town, descends the San Ysidro caiion, 
four miles, 660 feet, and thence rises continuously the 
summit the mountains, elevation 3,855 feet, 
miles thence the desert continuous descent some 
miles elevation 500 thence across the desert ,to 


Fort Yuma, distance miles, (by estimation). 


route will about 185 miles long. this line were extended 
the sea Otay valley, would only 180 miles long, 
increase only miles—or per cent. over the boundary 
distance. 

This line remarkable direction between its 
termini. chain valleys was fotind leading directly east- 
ward from the bay the head Carizo (in which the 


line was laid for nearly eight miles) which, running nearly 


north, makes the only noticeable break the general good 
direction the line. the mountain section, the line ap- 
proaches within one mile the boundary Ticate valley, 
and the leaving Carizo miles north the 
boundary indicating that the line may belt 
miles width (adjoining the boundary) which cannot said 
any known mountain line length the United 
States. The alignment generally favorable first class road. 

The gradients rising Riley’s summit will not exceed 
feet per mile descending the San Ysidro valley, gradient 
100 feet per mile will obtain and rising therefrom gra- 


dient high 105, or, probably, feet per mile for six 


miles. Thence the summit the mountains, twenty-three 
miles, the gradients will vary—being 80, 90, and 100 feet per 
mile sections while from the Walker’s Pass summit down 
the Carizo direct line miles will give gra- 
dient 110 feet per while more circuitous line, mak- 
ing the distance fifteen miles, will give gradients feet per 
mile. Down the Carizo cafion, and the desert, the gradi- 
ents not exceed feet per mile, surveyed, while the 
desert portion nearly level and the Pilot Knob hills can 
crossed turned with light gradients. 

The general character the work indicates great cost 
the motintain while the desert section 

Viaducts are indicated notable extent. That San 
Ysidro crossing will from 2,000 2,500 feet long, and 150 
feet high while the bridge the Colorado river should 
clear span 400 feet between bluff banks granite. 

The only tunnel actually necessary made getting 
out from the Carizo the desert, boring through its 
rim, and will less than 1,000 feet but more detailed 
surveys made show that two three others might adopted 
with good economy, depending upon the character the road 
built. 

The line will terminate the best wharfage site the bay 
San Diego, lands now owned the company, and 
adapted economical and efficient extension all desirable 
points the bay. 

This route is, the least, thirty miles shorter than the 
Warner Pass route, more expensive per mile, and has 
more favorable gradients. 

Good depot buildings and wharfs will needed San 
Diego, and buildings Fort Yuma, but buildings 
the line. 

Water stations can established the desert, with wells 
twenty thirty feet deep, and the mountains springs. 
natural supply fuel cannot obtained near the route, 
and would need supplied considerable expense. 

The following approximate estimate the cost grading, 
masonry (very little), and bridging (almost entirely viaducts), 
based the hurried survey the Trial Line, the prelimi- 
nary location seventeen miles, surveys made Fort Yuma, 
and personal examinations. 

The road estimated cost $22,500 per mile for gradua- 
tion only graduation and permanent way, $35,000 per mile 
and, with wharfs, depots, shops, and water stations, and sid- 
ings, $36,625 per mile, total $6,775,500. 

The mountain section the road, miles length, equals 
cost $37,410 per mile for graduation, and permanent way 
added, $49,910 per mile, heavy average. The desert section 
miles averages but $8,940 per mile for graduation, and 
$21,440 with permanent way. 

This estimate based upon economical adaptation the 
roadway the natural surface, and fairly represents the 
amount for which the road can built. 

the company provides for issue $4,000,- 
000 capital stock, and the, same amount first mortgage 
bonds. The company has 8,500 acres land available as- 
sets, from which from $1,000,000 $2,000,000 could realized 
within five six years. 

The establishment this road would control the important 
trade Arizona and New Mexico, not only with California, 
but with New York, via Panama Railroad route, and steamships 
which now touch San Diego, route from Panama San 
Francisco, and would indispensable link the 32d par- 
allel railroad line. 


Composite Ships. 

idea employing iron frames and wooden planking 
the construction vessels has been tried for some time 
England, and offers advantages over the use wood iron 
alone. the employment iron and wood together, was 
intended that the peculiar disadvantages the iron ship, 
namely, the tendency the bottom foul, should avoided 
applying copper sheathing, and, the same time, the great 
structural strength the iron retained. The composite plan 
also facilitates the division the hull, water-tight bulk- 
heads, compartments, thus adding immensely the safety 
the vessel. recent writer the subject, the Mechanics’ 
Magazine, says: ‘‘An iron ship locally weak but structurally 
strong, while the converse the case with wood-built ship. 
ship can built with any desired number water- 
tight compartments, whereby, the cost some inconve- 
nience internal arrangements, largely-increased degree 
safety for crew, ship and cargo can attained. They are also 
less costly than wooden ships, and they are, addition, more 
durable. The points advantage which are some consid- 
ered inherent, speak, ship, are too well 
known need recapitulation here. There is, course, less 
general strength hull wooden than iron ships, but then 
the former possess the important advantage baving their bot- 
toms sheathed with metal—an advantage trifling nature. 
fact, the chief objection iron ships the rapid fouling 
their bottoms. This difficulty once. effectually overcome, 
wooden ships would soon become curiosities naval architec- 
ture. When the composite principle ship construction first 
came into fashion, was generally believed that they would, 
the system became more perfected, displace alike ships built 
entirely iron and those built wood. Prima facie, 
the system appeared combine itself all the advantages, 
and some others addition, belonging both iron and 
wooden ships, and varied and were the methods 
combination and construction was contended 
favor the composite ship that her frame work per- 
mitted her being built compartments, thought neces- 
sary, while her wooden bottom sheathed with 
The same facilities exist iron ships for the 
construction these bulkheads, and only necessary for 
any person, however unacquainted with the art shipbuild- 
ing, reflect upon the numerous instances ships 
sinking after collisions, recognize the importance supply- 
ing every composite ship with this means safety. 
present time, when much being said, though little, 
fear, done—with the view safety and comfort 
board our merchant and passenger cannot 
wrong urging this point upon thé attention all who 
are engaged the designing ships for our mercantile 
navy. There have been several ships provided 
with these forward collision coming end 
violent collision, and stillremaining afloat and getting safely 
into port.” 

The galvanic action which took place when other than copper 
bolts were employed fasten the copper sheathing and the 
wooden planking the.iron frames, has necessitated the aban- 
donment, great extent, the composite principle. The 
cost copper bolts excessive, and those galvanized iron 
are not suited the purpose. really seaworthy, well-built 
ship is, however, only produced great expense, whether 
constructed wood, iron, the composite plan, and the 
additional expense copper bolts would add proportionally 
less the expense than the durability, safety, and sailing 
qualities the ship. 

The apparent cheapness and strength iron vessels ruined 
the shipbuilding interests this country. Iton ships can 
built more cheaply England than here. American shipbuild- 
ing must based upon the superiority and cheapness the 
native timber for years Our ship-yards are great 
extent idle, because supposed that iron superior wood 
shipbuilding material but let some Yankee find cheap 
and reliable substitute for copper bolts, and venture pre- 
dict that the composite shipbuilders this country will, ere 
long, able compete successfully with the finest ship-yards 
the Clyde Tyne. 


Railroads Ohio. 

has $205,464,846 invested railroads. The net earn- 
ings for the year ending June 30, 1870, were $15,875,480. 
During the same year there were killed passengers, em- 
ployés, and other persons injured, 150 em- 
ployés, and other persons. The total number miles 
track, excluding double tracks and sidings, frac- 
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The East River iBridge. 
our readers who take interest either the science 


found for hundred miles the north and north-east 
Brooklyn. 


dams were shifted from trench trench, care being 
always leave open trench leading the water shaft. 


fengineering the future our American metro- 
polis, will pleased learn from the report Chief Engi- 
neer RoEBLING, the East River Bridge, that the work pro- 
gressing satisfactorily. The annual meeting the stockhold- 
ers the company was held Monday, June have 
only room for portion the report our present issue. The 
remainder will appear our following numbers. 


Enginmeer’s Repert. 

have the honor present the following report 
operations the East River Bridge during the past year 

the date the last annual report, made June 1870, the 
first foundation stone had been laid the Brooklyn caisson, 
which was still afloat the time, rising and with the 
tide. Duriny the year that has elapsed, the foundation the 
Brooklyn tower has been successfully completed, notwithstand- 
ing numerous drawbacks, the caisson being sunk depth 
forty-five feet below high water. The tower masonry now 
being carried up, and has reached height twenty-five 
above high tide. 

The first material was brought from the caisson 
dredges, July December 18, rested upon seventy-two 
brick piers, which had been built for its reception within the 
air-chamber. The filling the air-chamber required two 
months and half, being finally closed March the 11th, nearly 
one month which time was consumed repairing the 
damages the caisson caused the fire December 1870. 
The laying masonry practically ceased the middle De- 
cember, rigorous winter forbidding its resumption until the 
middle March. 

Inasmuch the Brooklyn caisson far the largest 
ture its kind ever sunk, although not the deepest, and since 
the bulk the material encountered was next solid rock 
difficulty removal, may general well profes- 
sional interest enter into more detailed account the 


operations. 
EXCAVATION MATERIAL. 


While the caisson was still rising and talling with the tide, 
the hours work inside the were confined low 
water. courses masonry were required weigh 
down permanently against the buoyant effect the inflated 
air-chamber. The force workmen inside was gradually 
increased, their principal occupation being the 
sharp-pointed projecting boulders, which threatened damage 
the supporting frames and edges the caisson the Jatter 


uniformly was matter much experiment the beginning. 
amount pressure could force the bearing surfaces 
through the ground without crushing the cast-iron shoe the 
cutting edge smashing the bearing frames. 
experience demonstrated that fact. the contrary, became 
matter primary importance dislodge all boulders ad- 
vance before the shoe the frames came bearing upon 
them. 


usually along the shoe trench filled with water comniunicat- 
ing with the water outside, and this trench was connected with 


LOWERING THE CAISSON. 
The adoption regular system for lowering the caisson 


few days’ 


All this work had done under water, because there was 


cross-trenches under the which, time, supplied the 
large pools around the water-shafts. 

The finding these boulders advance was laborious, 
disagreeable, never-ending task. Its performance fell entirely 
upon the engineering staff the caisson, Col. and Mr. 
and the principal foremen, Messrs. and 
The perimeter the shoe cutting edge measures 
about 540 feet adding this the five frames, 102 feet each, 
gives total length 1050 lineal feet bearing surface, every 
inch which had carefully probed under water twice 
day with steel sounding-bar, and the proper conclusions 
drawn the best means moving the rocks, hard-pan, and 
other material found. Each shifting gang laborers had 
informed anew whenever their turn work came on. Being 
under water, this beside became matter memory and not 
mere eyesight. Moreover, the caisson six inches 
foot would bring light entirely fresh crop boulders 
new positions, and very often half without and half within 
the caisson. 

The shoe being necessity unsupported, was left for the 
frames much the weight the caisson was 
not balanced the 

The first attempt the operation lowering was leave 
small pillars earth under the about three feet square, 
and from six eight apart, the intervening earth being 
taken away, avd forming part the trench. pillars 
were then uniformly undermined, and the caisson lowered 
that was soon found thut the pillars usuaily con- 
cealed the head large boulder, which required their prema- 
ture removal. Again, the water wouli wash them down, and 
still oftener the laborers adjacent cuambers not working 
unison would undermine them and destroy their effect. 

The plan next adopted worked very well, and was pursued 
the end. consisted supporting the frames every eight 


The removal the water from the trenches was accomplished 


partly hand-bailing, then air syphon pumps. and steam 
syphon pumps, and finally the compressed air itself, throw- 
ing entirely outside the caisson through pipes introduced 
through the timber and masonry. 


work the air syphon complete system inch pipes 


was placed the caisson with suitable connections. Through 
this pipe air was introduced under pressure sixty pounds, 
one main air pumps being set apart for that purpose. 


The pump was constructed the principle Giffard injec- 


tor, and the duty required was simply lift the water from 


three four feet was expected work well, but never 
did. Steam was then introduced place extra compressed 
air through the same pipes. This answered the purpose ad- 
mirably, draining the trenches short time. afforded 
ocular demonstration the operation Giffard injector, 
since the caisson simply corresponds the interior huge 
boiler, and steam, under the same tension the caisson pres- 
sure, produced the desired result. One circumstance, however, 
led its early abandonment. When the pump had worked 
few minutes, the temperature would rise hundred degrees, 
driving the men from that particular chamber. Recourse was 
then had simple flexible suction hose, communicating 
with pipe leading out the caisson. The end this hose 
was held the water, that about three-fourths was 
submerged. The compressed air rushing through the remain- 
der the opening kept the whole column water motion 
rapid rate. This mode is, course, attended 
loss compressed air, but proved far simpler raise the 
water forty feet out the caisson than four feet inside the 
caisson. Soft mud and fine sand passed out readily with the 


water. 
BOULDERS UNDER THE EDGE. 


The occurrence large boulders under the shoe proved 
the most serious obstacle rapid sinking the caisson. 
long the water from without still had free communication 
with the air chamber, they had attacked under water, 
the most tedious part the operation being the removal 
the earth which they were imbedded. When the stones ex- 
tended more than two three feet outside the caisson 
attempt was made haul them in, but they were slowly 
chipped pieces, until enough had removed enable 
the edge the caisson clear them. soon the dredges 
were work, the excavated material was dumped around the 
outside the caisson with view stopping the ready pass- 
age water under the shoe. This was effected after time. 
Then, building clay dam around the boulder the inside 


feet two wooden blocks twelve inches square and two feet and filling the adjoining space with bags, became possible 
long, one above the other, with four stout oak wedges dig comparatively dry pit underneath, into which was 
posed between the blocks and bottom the frame. con-| tumbled, provided was not too large. Several boulders oc- 
tinuous trench, two feet deep and four feet wide, was which delayed all settling for three four days ata 
the water-shafts were several large boulders below tie 
level, upon which the lower edge the rested. truly said that the result the first month’s work 
the tedious operation clipping them pieces with long which even under favorable circum- 
material now became exposed enable averaged six inches per week, and the boulders were increasing 
and could only removed slow, tedious, and persistent lowering even one foot per week seemed hopeless. The 
all over the ground for some time, until the air pressure drove 
the two middle chambers the caisson the ground was out and the occurrence repeated itself. The trenches were 
composed trap boulders, large and small, packed together BEMOVAL BOULDERS AND EARTH. usually flooded thereby and had pumped bailed out 
closely touch, the space between being filled Boulders occurring inside chamber were usually left un- incessantly. There flows were caused change the water 
tural concrete, composed decomposed fragments green disturbed until the caisson had sunk sufficiently enable outside, due partly passing steamboats, but principally 20, 
pentine rock. boulders were coated with this natural ce-| attack them above the water level. ‘They were then constant changes the tide. The thick fog which accom- 
ment, which adhered strongly the action steel into manageable blocks plug and feather. Boulders under panied them was always indication that they were transpir- 
wedges. steel-pointed pick had effect whatever. frames presented more difficulty. The which ing some part the caisson. the other hand, were 
only using crowbar, and driving were imbedded was cut away with steel bars much daily gaining experience. The workmen became more ac- 
crevices with heavy sledges, that any this material could possible they were then drilled under water, and lewis the novel situation and more practiced the par- 
piled and removed. chambers Nos. and serted. The appliances for pulling them out their beds were ticular kind work done, and the heaping bank 
the Fulton ferry-slips, the boulders were equally large first use consisted double sets block earth around the outside led hope 
numerous, but the cementing material was clay and gravel, and tackle, aided winches and crowbars, with gang had few feet lower the conditions air pressure 
not hard the serpentine concrete. chambers Nos. men hauling the ropes. All this force was frequently the general regimen the caisson would become more 
and however, this hard ridge rapidly fell away, giving place found ineffective. The strain required being usually from two equable, and, what was more importance, the free access 
several feet mud, underlain unctuous blue three times the weight the stone. The cause this lay| water from without would probably materially curtailed. mal 
clay, and continuing soft the north corner No. chamber the air-pressure, which amounted not only the pounds These expectations were more than realized. short time the 
for depth had been indicated previous atmospheric pressure, but the caisson pressure addition, water became scarce was plenty before. 
ings. was evident, therefore, order have whole being effective reason the water-tight clay BLASTING. 
foundation over the entire area the caisson, would which the stone was imbedded. soon the boulder was| When the caisson had arrived depth feet below 
cessary down fully feet, and this depth was extended loosened its bed slight extent soon followed. the water level, the boulders became large and numerous 
feet, have the timber entirely below the iron bed. hauling arrangements were replaced after time compel last resort blasting. The idea using top 
The area the caisson—17,000 square large that hydraulic pulling-jacks, two ten tons and one fifteen tons powder had been entertained all along, yet our imaginary fears, 
uniform stratum over the whole surface would likely be| capacity. This proved very effective instrument. They supported plausible reasoning, had prevented the attempt 
found anywhere within this drift formation any were usually attached heavy screw bolts let into the roof far. was supposed that the effect the explosion 
depth below the water level. better foundation could have the caisson, and formed part chain leading the stone. would produce violent concussion that dense atmosphere, 
been wished for than that found chambers Nos.3 and Many boulders, however, resisted the united efforts all three rupturing the ear-drums the men. Again, the effect upon the 
vided had extended all over. the The removal the hard earth could effected the the doors and valves the air-locks might such en- regu 
were trap, transported hither during the drift period from beginning only the use steel-pointed crowbars driven danger their safety. dug 
Palisades the Hudson. Owing their hardness they sledge-hammers, Under water the blow pick has| The principal apprehensions were, however, the direction 
resisted the wear time the longest. They but little effect. The long-handled, round-pointed shovel the water shafts. Here were two columns water seven bein, 
sizes, from one cubic foot two hundred and fifty. swered best for lifting the material out water into wheelbar- feet square and ultimately forty-five feet high held critical tion. 
ders quartz and gneiss rock more rarely. rows. balance the pressure inside, the margin safety being othe: 
large boulders red sandstone were also found. The After the caisson had been lowered about two feet became immersion less than two feet part the lower edge the 
varieties rocks had all been worn down pebbles. possible build dams around the trenches under the frames shaft the pool surrounding it. The sudden explosion might the 
lection made the various specimens encountered during and bail out the water. This enabled see the work depress the level the pool and allow the air escape 
descent the caisson presents complete series the hand, ang materially lightened the labor attending it. which would fatal both the caisson well 
e 
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the men inside. Again, regards blasting under the shoe out, then again only one week pass time ‘fell into the 
and partly outside it, was feared that the explosion might 


below the point where had been dug out. From one two 
cause vent outward, followed air. The result, days were always lost the operation. During this time, the 
however, justified none these apprehensions. First, trial other shaft did all the work. There were, fact, many re- 
was made firing pistol with successively heavier charges, pairs the buckets, and many other drawbacks, that most 
then small charges were fired off fuse, and soon blasting the time only one shaft was running. The action the 
became established system. The good effects were once bucket when dropped the material the bottom the 
apparent the lowering the caisson twelve eighteen shaft was that puddling into compact hard pan, harder 
inches per week place six inches. many twenty even than the original soil. avoid this was necessary for 
blasts were fired one watch, the men merely stepping into four men constantly stirring the pool keep the stuff 
adjacent chamber escape the flying fragments. The alive, and even then the bottom keptrising. mixture stone 
hard crystalline trap split more easily than the tough clay was sure fill the hole few hours. The 
rock rotten quartz boulder. trap invariably broke into stone, moreover, was apt become firmly imbedded the 
three equally sized pieces. Great care had exercised clay that the teeth the bucket could not get firm hold; 
guarding against setting fire the yellow pine roof through therefore became necessity early day feed all the 
the flash and the burning fuse. The gas pipe was broken stones themselves, and the clay itself. The best time 
several times, but the flame was extinguished before damage for feeding stone was when the shaft bad been freshly dug out, 
was done. blasting under the shoe there was danger in- and they were allowed accumulate until then. The feeding 
it, but nothing serious resulted. fact, the shoe stone required much judgment. The bucket could easily 
already badiy irjured amount but little. The lift out any stone could catch hold of, even one two 
were bent and crushed and partiy torn off yards size, provided the stone was shoved into the right 
the jagged points rocks, the inner casting was cracked, and position. Boulders could only put from two sides the 
many places the whole shoe was forced yet shaft, and one stone had out the way before became 
ed, because the clay was tight outside. safe put another. The shaft being rectangular, served 
One convenient way disposing boulders under the shoe, guide the bucket, compelling come down the same 
was drill hole through them, plant the charge the position each time; this shape was great advantage, one 
bottom, and shoot them bodily into the caisson, where respect, but disadvantage another, because the square 
broken leisure. Boulders were found fourteen feet long shaft not well adapted withstand bursting pressure 
and five feet diameter, containing 300 feet and more. The during the operation capping, without dangerous change 
powder smoke was decided nuisance. would fill the form, which had met external Whenever 
chambers for half hour more with thick cloud, obscur- the hole under the shaft was pretty well filled up, the water 
ing all the use fine rifle powder ameliorated the pool was allowed sink within six inches the lower 
somewhat. jet water throw down mechani- edge, and attempts were made cut down the mate- 
cally was The sulphur smell was not disagree- with steel bars and sledges. powerful water 
able, simply because the sense smell almost entirely lost from hose was found useful cutting away. Often, when 
compressed air. This wise provision nature, because stone got into wrong position, men would dive under the 
foul odors certainly have their home caisson. The use loosen it. When the lungs are filled wilh compressed 
powder has proved that dificulty expected person can remain under water from three four min- 
leveling off the irregular surface gneiss rock upon which the ytes with ease. 
New York caisson will rest. The buckets were provided with heavy teeth, seven inches 
order expedite the laborious task hand drilling, riveted fast steel-cutting edges 6X1. Many patterns 
small Burleigh drill was procured, mounted tripod, and were made before the most advantageous form was ar- 
capable was operated rived at. tooth which answers well for scooping mud, 
air sixty pounds pressure, and worked very not last day for grappling stones. supply five buck- 
trouble, however, placing position and moving from ets was required keep two working order. buckets 
chamber chamber more than counterbalanced its other ad- very rarely became directly jammed the except when 
vantages. the caisson descended left perpendicular the laiter had been freshly dug out, and the hole below was 
wall around it, the soil showing but little sign caving the buckets were then catch under the edge, 
The side moreover inward slope one ten, there causing vexatious delays times and unless soon removed, 
was constantly open cavity between the caisson and this they would then imbedded deposit clay settling 
perpendicular face earth. opening some places was down from the shaft. This had removed 
ten feet high and wide when large boulder had been hose, and constant bailing. When the shaft was forty-five 
removed from under the shoe allow man entirely out feet high, the water held seven feet clay suspension, 
the Such cases were rather dangerous, since the water, place being forty-five feet 
the air had chance out above through high, corresponding pressure twenty pounds per square 
crevices caused slipping earth. Such would then inch, would have height only thirty feet, showing that the 
followed cartloads clay and water, pouring under- mixture weighed some ninety pounds per cubic foot place 
neath the shoe. 


dredges. 
MANAGEMENT AIR PRESSURE. 

Air was supplied from six double air pumps located three 
hundred feet from the caisson, ten inch cast iron main leading 
therefrom two rubber hose six inches diameter introduced 
directly into the caisson. When any lengthening out the 
shafts had done, the air entered only one hose, but 
even the six inch hose was more than ample size. the 
beginning, the air pressure was governed entirely the tides 
and reguiated itself according their height. The tightness 
the caisson was quite satisfactory, and was soon found that 
during the falling the tide was practically unnecessary 
run the pumps all, the loss head counterbalancing the 
leakage. But with rising tide the pumps had run full 
speed. declining pressure was always attended thick fogs 
which lasted until the tide changed, then, the caisson would 
remain clear for the next six hours, These fogs were both 
disagreeable and detrimental the work the darkness they 
caused. They could times partly overcome pumping 
large excess air, but not always. The fog would oc- 
casionally confined particular chambers while others 
would clear. blowing off under the shoe always 
caused fog that neighborhood. The air space was 
large, 170,000 cubic feet, that there was considerable latitude 
for variations different parts the caisson. Every change 
the air-pressure. produced rise fall the column the 
water shaft. the tide fell, the water filled the pool under 
the shaft, and, running over it, would endanger the safety 
the dam surrounding it. the tide rose, the supply the 
pool was gradually exhausted and there was danger the air 
blowing out underneath unless supplied 

soon the caisson had fairly entered into the water-tight: 
and air-tight stratum clay, the tides longer had any effect 
upon the air-pressure whatever. fixed pressure was 
tained according the calculated head water. The clay 
proved tight that the pressure could easily raised from 
pounds higher than called for the head water. 

This satisfactory staté continued until fresh water springs 
were encountered. there was end regularity air 
pumping. Sometimes three pumps were sufficient, then again 
all six pumps running their maximum speed could not main- 
tain pressure within tive pounds the standard, and 
the pumps were overtaxed they broke down and the pressure 
ran down still further. judicious banking the shoe 
below with clay afforded considerable relief, but only partial, 
since had removed again for lowering the caisson. 
thus found ourselves the same predicament with most 
caisson-sinkers, not from leakage, however, but from want 
water. been supposed that pumping capacity 400 
cubic feet per minute, would prove sufficient, but did not. 
There was one critical period when the pressure ran down 
pounds place where should have stood. the 
other hand when the caisson had reached its depth and the 
shoe was properly banked up, four pumps were ample keep 
needed supply the necessary fresh air for 120 men and the 


times fell into the shafts but were easily picked out the 


THE WATER SHAFTS AND BUCKETS. 


All the material the caisson was taken out through the 
bucket,” instrument which analogous the human hand 
lowered down the shaft means two 
ropes open arrived the bottom closes over 
the material, filling the then drawn 
and emptied into car run under for the purpose. For 
cut and description would Engineering” 50, vol. 
Each bucket has yards, lift being accomplish- 


every four minutes. The estimated making all 


due allowances, was 800 yards per day. harbor 


dredging one bucket alone will raise 1,200 yards per day. The 
total earth removed from the caisson was over 
20,000 yards. Our buckets therefore should have removed the 


material quite comfortably one month’s time. place 
one month five were required, and these were five months 


incessant toil and worry, everlasting breaking down and re- 
pairing, and constant study where improve possible. 
had fact material which would not dredged. The Osgood 
dredge, which was used for off before the caisson was 
floated in, could accomplish about ten yards day, when not 
aided submarine blasting, and the Morris 
dredge fished all day without bringing handful. The 
first disappointment lay the fact that the buckets would not 
make their own hole under the watershafts. other parts 
the caisson the material could properly broken and pre- 
pared for the dredges, but the space under the shafts was 
cessible, being under water and out sight. 

When this became there was but one course left 
overcome it. consisted bolting wrought iron cap 
top the shaft, and allowing the compressed air rush into 
the upper shaft, forcing the water column down into the cais- 
son until the shaft was empty. The pool below was then 
pumped out. fast the compressed air was rushed into 


the shaft, stone was gradually piled top 


the cap, prevent from béing blown off. large pit, with 
regular sloping sides, from six eight feet depth, was then 
dug out under the shaft, all boulders being lifted out and re- 
moved. This pit was dug the dry, the surface river water 
being kept back temporary dam built around the excava- 
tion. The dirt, was dug out, was wheeled over the 
other shaft. When the pit was complete, was filled with 
water, and the air above being gradually allowed escape, 
the water would rise the shaft until the column balance 
was re-established. The stone and caps were then removed. 
operation was performed quite frequently. Sometimes 
the shaft would run for three four weeks without blowing 


sixty-three pounds. When the shaft was idle for short 
time, this mixture would settle the bottom, and outside 
it; the same time the lightened water-column would rise, 
requiring fresh supply below. Constant attention was re- 
quired, not let the water-supply get too low. The dredges 
themselves were frightful source water-waste. When they 
closed tight, which was seldom the case, they would usually 
bring two-thirds water and one-third mud, the water being 
allowed drain through the openings made the bucket 
but the smallest stone coming between the jaws, any dis- 
tortion the bucket, caused dropping down stones, 
making the teeth interfere, would prevent their perfect closing, 
and produced considerable washing out the material, 
the bucket was drawn through the water. This was the 
principal disadvantage attending their use and yet, with all 
our drawbacks, our daily experience confirmed the assu- 
rance that had selected the only instrument capable dis- 
posing material hand, matter how large 
ill-shaped, badly-placed the boulder, matter how tena- 
cious the clay and hardpan, nor how flowing the occasional 
veins quicksand. was, indeed, one period when 
were almost tempted throw the buckets overboard, and. 
another method was devised take out the material. This 
consisted connecting with the pit under the water-shaft 
wide and deep trench leading into the chamber. the bot- 
tom this was track, with car it, arranged with ropes 
for hauling and out from under the shaft. this car 
was open box, lowered down from above car was 
hauled one side, the box would filled, then hauled back 
and hoisted, the hoisting-ropes remaining attached all the 
time. This whole operation would have take place under 
water, and out sight. ‘The plan never was carried out. 
might, perhaps, haye failed from the covering the track 
sediment. Much water was consumed, might said 
wasted, washing the material from the sides the bucket 
after was raised, and washing out the dumpirg-cars, 
its adhesiveness easily overcoming its gravity. 


numerous candles and gas lights, prevent rise 
temperature. The thermometer stood uniformly degrees 


day and night, winter and summer, whether the temperature 
outside was degrees zero. 


RELATION UPWARD PRESSURE AIR DOWNWARD PRESSURE 
CAISSON. 

the original design for the caisson, was the intention 
make the air-chamber one vast, unbroken space, without di- 
viding supporting frames any kind, reliance being placed 
upon the solid timber platform fifteen feet thickness 
transfer all strains equally from the shoe inward. diminish 
the work above, the masonry was built inside 
wooden coffer-dam placed top the caisson. This pro- 
gramme was quite feasible theoretically, provided the air- 
pressure could maintained the proper standard without 
possibility failure, and provided the caisson was sunk 
through soft, material. The shoe and 
sides the caisson were made strong enough resist the 
overweight occurring each low tide. The requirements 
launching, however, made necessary introduce five heavy- 
trussed frames serve launching frames they divided the 
caisson into six chambers, each frame being also well-braced 
from the sides. These frames were allowed remain in, 
large openings being cut them for passage and fro. Sub- 
sequent events proved the necessity not only these frames, 
but double the additional support. Very little attention was 
paid the matter supports first any irregular bearing 
below was easily distributed the roof, even the extent 
having entire frames unsupported times. The wooden 
blocking which the caisson was supported, proved 
ciently elastic yield without crushing any extent. 

the caisson sank deeper, much the dirt coming out was 
dumped top it, filling all spaces occupied ma- 
sonry. This was only the beginning the overweight 
carried ultimately. Again, very low tides, the overweight 
caused them was equal the weight volume water 
feet, amounting 3700 tons alone. This over- 
weight kept slowly increasing until one Sunday morning, about 
the water-shaft blew out every particle com- 
pressed air, leaving the caisson instant. say that this 
occurrence was accident would certainly wrong, because 
not one accident hundred deserves the name. this 
case, was simply the legitimate result carelessness brought 
about over-confidence, supposing that matters would 
take care themselves. The immediute cause the blowing 
‘out lay the washing away the dam around the pool under 
the shaft. These dams washed away frequently 
periods, but had had our experience and our lesson, and 


DUMPING CARS. 

Two kinds dumping cars were used. One style being pro- 
vided with turn-table for dumping the load any point. 
The other, and preferable kind, dumped rockers and required 
were hauled back and forth steam 
power. Part the dirt was used fill vacant slip the 
rear the caisson. The bulk the stone was saved and used 
subsequently for filling airchamber. The remainder 
the material was dumped directly into the river and re-dredged 
Osgood dredge, this plan being found cheaper and more 
expeditious than direct dumping into boats. The cars several 
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enough bear the whole load, and also proved the necessity 
their erection. few small springs brackish and fresh 
water started beneath the concrete under the shoe, but were 


There was, unfortunately, man the impulsive that the blocks under the poste were allowed 
Eye-wit- crush and were subsequently dug out. fact, their crushing 


were prepared for it. 
caisson the time, that this experience was lost. 


nesses outside state that dense column water, fog, mud, 
and stones were thrown five hundred feet into the air, ac- 
companied terrific roar, and shower falling frag- 
ments, covering the houses for squares around. This column 
was seen mile off. The noise was frightful that the whole 
neighborhood stampeded, and rush was made Fulton 
street. the toll-collectors the ferry abandoned their 
tills. were three men the caisson the time, in- 
cluding the watchman. reports that the current air 
rushing toward the blowing water-shaft was strong 
knock him down; while down, was hit the back bya 
stone, and further than that does not remember. One 
the other men jumped into the river, and the third buried him- 
the air-lock fell open. The dry bottom was visible through the 
air and water-shaft not particle water had entered under 
the shoe into the air-chamber, and for the first and only time 


the caisson could dispense with artificial illumination. soon 


possible stream water was passed into the shaft from 
above, the locks were closed, and the course hour the 
pressure was restored fifteen pounds, 
head thirty-one feet. 


Tlie first entry into the caisson was made with considerable 
misgivings, but none our fears were realized. The total 
settling that took place amounted ten inches inall. Every 
block under the frames and posts was absolutely crushed, the 
ground being too compact none the frames, how- 
ever, were injured out line. The brunt the blow was, 
course, taken the shoe and sides the caisson. One 
sharp boulder No. chamber had cut the armor-plate, 
crushed through the shoe-casting, and buried itself foot deep 
into the heavy oak sill, the same time forcing the sides 
some six inches. number places the sides were forced 
that amount, but in-no instance were they forced outward. 
The marvel that the air-tightness not impaired the 
least. The nine courses timber forming the sides the air- 
chamber were permanently compressed the extent two 
inches, was shown protruding bolt-heads and the shear- 
ing off number diagonal bolts. The lower sills the 
frames were also torn where they came upon boulders. The 
weight the caisson the time was The air 
blew out suddenly that this weight must have acted with 
considerable impact falling through the space ten inches. 
The bearing surface the time was follows The four edges 
the caisson, 550 feet long and seven inches wide, amounting 
322 square feet the five frames, each 100 feet long and one 
foot wide, resting twelve blocks one foot wide, amounting 
sixty square feet, and giving total 382 square feet meet 
the above pressure. This the rate forty-six tons per 
square foot. But more than one-half the shoe was under- 
mined depth one foot more, which reduced the prac- 
tical bearing surface nearly one-half. the commence- 
ment the shock there was therefore pressure eighty tons 
per square foot, allowance being made for impact, which 
may have doubled this rate.» The caisson had settled ten inches. 
The shoe had buried itself present width twelve 
inches, and through the crushing the blocks the frames were 
many places resting bodily the ground. The settling 
had, therefore, stopped when bearing surface 775 square 
feet had been reached, giving pressure twenty-three tons 
foot. The ultimate pressure the base the caisson 
due the weight the tower and superstructure will only 
five tons per square foot; hence the margin safety against 
crushing isample. above extreme rates transverse 
crushing are within the limits good yellow pine. The fact that 
the majority the blocks did crush, attributable mainlyto their 
irregular bearing and their shortness block four feet 
length will bear much larger pressure upon one square foot 
its surface than block two feet length the same true 
regard relative breadth. Yellow pine essentially hard 
wood, and before yielding compression will split out side- 
ways away from the heart. the roof the caisson effects 
whatever were produced the pressure posts. The tim- 
bers are bolted close lateraily that yielding sideways can 
take place. Subsequent examinations showed that the roof 
the air chamber had assumed permanent average depression 
inches, being least the end chamber, and greatest near 
the water shafts, where there was the least support frames, 
and where these openings had cut the timber through from top 
This deflection never increased any. The amount 
comparatively small when consider that the transverse 
span 102 feet between bearings, that the whole caisson and 
timber above composite structure, bolted together, and 
that the joints the timber are butt joints. That amount 
deflection scarcely sufficient bring all the bolts full 
bearing. the caisson proceeded its downward course, 
the disproportion between the dead weight above and the air 
pressure from below became greater and greater. For instance, 
the 15th November, the escape air under the shoe was 
strong more than ten pounds air pressure could 
maintained. The over pressure entailed thereby was 12,240 
tons. This was received bya bearing surface 280 square 
feet, pressure tons per square foot. order 
meet this constantly increasing overweight, large number 
additional shores were introduced into the caisson. They 
rested upon block and wedges, and supported cap spiked 
against the roof. The presence these shores added con- 
siderably the labor lowering the caisson, and diminished 
the available working space otherwise. They gave, however, 
positive assurance against any possible crushing weight from 
above, and could, moreover, easily removed when boulder 
was taken out, which could not done with the permanent 
frames. The downward movement the caisson was usually 


was the only indication had that any portion the caisson 
was bearing particularly hard. The noise made splitting 
blocks and posts was rather ominous, and inclined make the 
reflecting mind nervous, view the impending mass 
30,000 tons overhead. satisfactory estimate could ever 
made side friction. There must have been some, but 
very irregular character. times outside boulder would 
apparently hold one end the caisson until bolt-head part 
the timber gave way. The the outside, being one 
foot ten, was calculated relieve the caisson from side 
friction. The workmen, however, never dug out far enough 
behind the shoe, thus causing great friction for several feet 
the sides, and pressing the sides much nine inches 
some places. side friction probably never exceeded 
3,000 tons. The larger the base caisson, the smaller the 
percentage side friction available counteract downward 
pressure, whereas narrow caisson penetrating uniform 
sand often sufficient counterbalance the whole weight, 


BRICK PIERS. 
When the caisson had arrived within three feet its propos- 
resting place, was considered advisable while the air 
chamber was being filled with concrete, erect for its support 
seventy-two brick piers, systematically located and averaging 
twenty square feet base. Their ultimate capacity was just 
sufficient support the whole weight above case the air 
should blow out. was felt that where openings exist like 
the water shafts, there exists also possibility the air blow- 
ipg out, matter what precautions are taken how much 
care used. The precaution was therefore safe even not 
needed. Subsequent events showed the necessity it. The 
piers were completed three weeks, requiring 250,000 bricks 
their construction. The inevitable strike attended the em- 
ployment the large force brick layers, men new the 
place and circumstances. was easily overcome, however, 
and caused delay. Shortly after the caisson had come 
bearing the piers and the concreting had been process 
fortnight, one the supply shafts blew out. The tensicn 
the air was reduced few minutes from eighteen four 
pounds and the piers had bear the brunt the weight. 


BLOWING OUT SUPPLY SHAFT. 

few words will suffice explain the mode operating the 
supply shaft. consists tube forty-five feet long and 
twenty-one inches diameter, inside, with door the bottom 
opening into the air- chamber, and along door top, through 
which the material thrown in. When the upper door 
open, the lower one held shut the air-pressure, assisted 
quintity material has been thrown in, the upper door 
pulled up, and the compressed air being thus allowed enter 
firmly When the shaft filled with compressed air, 
signal given the attendant below, who removes the lugs, 
the door falls and the contents the shaft drop air- 
chamber. The operation very simple and rapid, perfectly 
safe with the most ordinary precaution. Two these shafts 
were found ample furnish all the material required for fill- 
ing the caisson. They had worked well for five weeks, but 
danger always steps when, through daily use and familiar- 
ity, the attendants become careless and reckless. had 
curred times that charge building stones brick would 
become jammed, and only part would 
ascertain this fact, string with weight was let down from 
above each time, avoid putting double charge. 
Upon this occasion charge had jammed, the men dumped 
another, without measuring the depth either before after, 
and then gave the signal the man below, without shutting 
the upper door, letting the compressed air. The second 
charge happened loosen the first, and the two together over- 
came the pressure against the lower door, when the lugs -were 
turned. soon this happened, the air commenced rush 
out the caisson with great noise, carrying stone and 
gravel with it. The men above ran away, leaving those below 
their fate. Any one with the least presence mind could 
have closed the upper door simply pulling the rope. 
happened the caisson the time. The noise was 
deafening that word could heard. The setting free 
watery vapor from the rarifying air produced dark, impene- 
trable cloud mist, and extinguished the lights. man 
knew where was going all ran against pillars posts, fell 
over each other the darkness. The water rose our knees, 
and supposed, course, that the river had broken in. 
was afterward ascertained that was due the sudden dis- 
charge the columns water contained the water-shafts. 
was remote part the caisson the time half min- 
ute elapsed realized what was occurring, and had 
groped way out the supply-shaft, where the air was 
blowing out. joined several firemen scraping away 
the heaps gravel and large stones lying under the shaft, 
which prevented the lower door from being closed. The size 
this heap proved the fact the double charge. From two 
three minutes elapsed before succeeded closing the 
lower doors. course everything was all over then, and the 
pressure, which had run down from seventeen four pounds, 
was fully restored the course fifteen minutes. and 
pure atmosphere accompanied it. The effect upon the human 
system and the ears was slight, more than experienced 
passing out the airlock. Careful examination was made 
see what effect the weight thirty thousand tons had upon 
the brick pillars and other supports. Although the pressure 
the piers was twelve tons per square foot, these showed 
signs yielding. the neighborhood the water-shafts and 
supply-shafts, where there were brick piers other sup. 
ports, local depression took place the roof. The 
occurrence demonstrated the fact that the pillars were strong 


easily repressed. There was increase of-leakage. was 
rather remarkable notice that there was rush air the 
immediate vicinity the supply-shaft, not even for several 
feet the the action was one free expansion all 
directions. 


The question naturally arises, what would have been the re- 


sult water had entered ihe caisson rapidly the air es- 
caped. The experience here showed that the confusion, the 
darkness and other obstacles were sufficient prevent the ma- 
jority the men from making their escape the airlocks, 
matter how ample the facilities. 


idly the air escaped, there would then the same pressure 
air during the whole time escape. 
that the supply-shafts project two feet below the roof into the 
air-chamber soon, therefore, the water reaches the bot- 
tom the shaft, will instantly rise it, forming column 
balance, and checking the further escape air. 
maining two feet would form breathing space sufficient for 
the men live, and even the rush water were reduce 
this space one foot, there would left save all 
hands who retained sufficient presence mind. 


the water entered rap- 


Now, happens 


The re- 


continued.) 


Nevada. 
RAILROAD DISTRICT. 


The Elko Independent May 27th contains the following article 
this Friday last week, company with several 
gentlemen the medical fraternity Elko, paid visit Rail- 
road Distriet, with view examining the mines and the natural 
resources that vicinity, and making note the developments 
and the working the same. were much pleased with the trip, 
and were enabled the following facts: District 
situated about twenty-two miles nearly due south Elko, and 
about the same distance from Carlin southeast The 
road from Elko Railroad good one, and now splendid con- 
dition. The business point the district Bullion City, which 
lies the base Railroad mountain, beautiful valley, cove, 
formed grassy, rolling hills, which are covered with luxuriant 
growth wild flowers the this place, about 
year ago, the Palisade Smelting Works were erected, and after the 
projectors had successfully smelted amount ore, the pro- 
perty passed into the hands Division Superinten- 
dent the Central Pacific Railroad Carlin. The location for the 
furnace and other buildings properly connected, with convenient 
running the same, splendid one, which belongs water 
right and other privileges secured early day rigbt loca- 
tion and appropriation. The furnace substantial one, built 
stone and brick upon the most improved plan. The engine 
and other machinery connected therewith also well adapted for 
the purpose view. Preparations are now being made Mr. 
for starting the furnace anearly day. little higher 
the ravine, and the right the town (two hundred yerds), there 
now being erected Lovis first-class fur- 
nace, upon the cupola plan, the inside finish being somewhat 
the oval shape egg. have every believe that this 
furnace, when finished and operation, will prove success, from 
the fact the scientific attainments and practical experience 
parties who are engaged build and operate it. Water found 
abundance nearly all the gulches that make down from Rail- 
road mountain. There also inexhaustib!e supply timber for 
building, fuel, mill aud coal purposes found the vicinity, 
rity which the nut-pine species, which makes the best char- 
The mines the district are found the northeast side 
the main peak, called Bunker which reaches altitude not 
less than 7,000 feet above the level the sea. The first mine visited 
was the Black Warrior, located the northwest ridge, forming the 
right hand cafion from the main owned 
Co. The ledge about four feet thickness, with 
outcroppings, and favorably located for working. The vein 
decomposed, and contains gold, silver, and small amount base 
metals. is, however, believed that the ore will pay handsomely 
mill process, fact the only mine that can worked 
that way. Upon reaching the main ridge the mountain con- 
necting the two peaks, Bunker Hill the south, and Columbia Hill 
the north, forming the Railroad mountain, found and exam- 
ined large number fine ledges, some which were opened out 
and exposed view much good-looking quartz, highly metalliferous. 
Among others, mention the Sweepstakes most prominent, and 
which has per centage copper; also the Pine Mountain 
lode, which similar its formation the Sweepstakes. the 
west side the ridge before described, looking towards Pine Valley, 
are found the Wiscousin Chief, Mountain Boy and Chambersburg 
lodes—the latter owned and The 
Nevada and Siiver Peak are also this slope the mountain. 
Copper largely predominates all the above-named ledges, ex- 
cept the Black Warrior, and they may properly classed lodes 
containing rebellious ores, and all nearly the same combina- 
tions base metals. now come the northeast slope Rail- 
way mountain, called Bunker Hill, upon which located large 
number splendid ledges containing fine smelting ores. Amongst 
the most important lodes here are the Bunker Hill and Bullion 
mines, upon which there has been sufficient work done open 
full view the size and character the ledges. Just above the Shoo 
Fly, fine looking ledge, which good deal work has been 
performed, but apparently little practical value. tunnel some 
seventy-eight feet has been run, which point rich body ore 
exposed view. Over fifty tons bullion have been extracted 
from this mine. The Extension Bullion large and well defined 
ledge, from which some ore has been excavated. few hundred 
feet the east this mine situated the Humboldt ledge, which 
has uncovered sight the largest body ore any mine the 
district and far are able judge from the surface appear- 
ance the ore now open, undoubtedly valuable mine. This 
mine owned Co. The Last Chance another 
fine mine some nine feet thickness, owned Ros- 
Elko. From the work already done, and the character 
ore taken out, bids fair first-class mine Directly below 
the Last Chance located the Lincoln lode, belonging CHARLES 
This claim extends over six hundred feet, and con- 
tains three-foot ledge pay ore, averaging not less than $80 per 
ton. The True mine, the same neighborhood, similar the 
Humboldt, The vein well defined, with happy combination for 
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easy working. From working prospects $100 per ton have been re- tance thirty-three feet, and level the ledge two and 
without any particular section the ore. This mine under half feet thick. The second level has been run the west twenty- 
Dr. The Red Jacket mine two feet, and the ledge two feet thick. The third level 
well defined ledge four feet, and similar its character the depth 200 feet, and has been driven the east the distance 
ore that the True mine. The Tripoli mine located the fect, and has vein twenty inches thick and the west 
southeast side Bunker Hill, and now being large distance twenty feet, with vein two and half feet thick. The 
quantity pay ore from already sacked and ready for ship- shaft down twenty feet below the third level, and the bottom 
meut. wall mine well defined and contains the shaft the ledge four feet thick. The mineral qua- 
vein some six feet splendid ore. The Tripoli controlled lities the ledge may inferred from the fact that out the ex- 
also several splendid looking mines cavations and openings have described, gold the value over 


belonging Co., and among others the South Fork has been excavated. ore sight” may calculated 
ledge, some four well-defined galena ore, which promises this manner 


well sulphurets, and tests made from the croppings, years ago, 
mill process, prove that the ledge paying one. The ledge 
well defined, and far developed, shows average 


and a-half feet thickness. San Francisco and Auburn men own 
this 


Colorado. 
THE KROM CONCENTRATOR. 

This concentrator effects separation metallic and earthy 
stances the dry way means air, our readers will remem- 
ber from article published some time since regard it. 
One these machines operation the Washington mill, Colo- 
rado, and Mr. the superintendent, who 


been excavated aud now upon the dump. shaft and tunnel Lower level Miner the following returns, from ore from the Terrible 


have penetrated the ledge the depth eighty feet. The Califor- 
nia mine, belonging the company last mentioned, ledge 
about five feet solid ore, and assays about forty per cent copper, 
carrying with considerable silver. The same company owns the 
Orphan Boy ledge, upon which has sunk shaft the depth 
about fifty feet, where the vein about five feet wide. There are 
about thirty tons fair quality ore taken out. and 
Mr. are the owners several fine developed ledges, which 
should pleased notice time and space would allow, but 
will allude them more fully hereafter. All the above men- 
tioned ledges situated Bunker Hill, generally run southeest 


These numbers multiplied give 30,800; and that multiplied two 
feet, which the average thickness the ledge, 61,600 cubic 
feet ledge developed. Dividing this 14, the number cubic 
there are 200 tons ore. This gives total 4,600 tons sight. 
For convenience, and because the upper and shorter levels having 
been run, throw tons, and call the total ore sight 
least 4,500. The last crushing average ores yielded nearly $80 per 
ton. The next crushing, good judges ore inform us, and 
believe, will pay over $100 the ton. The openings the mine 
show ledge which remarkably uniform its bearing 


lode, concentrated for Messrs. Crow that show the prac- 
tical results obtained from dry The amount ore 
delivered the Washington mill was 423 tons, which was dried, and 
then weighed 4074 tons. Crushing, sampllog and assaying this 
ore proved that contained silver the amount $54 per ton, 
thus making the total value the ore $22,094 55. This ore was con- 
centrated from 4074 tons into 178 tons, very nearly 2.3 tons into 

one. The results from the concentrated ore were follows: 

Cost reduction and loss amalgamation. 

and hauling ore mill. 3,595 


northwest. 


cheap successful smelting the ore are found here. 


then noticed, well all new developments and rich strikes 
that may made those which have already been mentioned. 
BULL RUN DISTRICT, NEVADA. 
correspondent the Scientific Press writes from this district, 
May 3d: Everything looking satisfactorily here now. The Ogden 


Company have commenced work their lode, and the McShane 
Company have also started up. The Johnson mine looking bet- 


ter than ever. situated what known Johnson Hiil, 
elevation 3,778 feet above the sea, and about 300 feet below 
the summit the hill the west side. The vein pitches the 


east angle forty-five degrees for some forty feet from the 


surface, and then changes dip sixty degress. the depth 
mentioned wider than the surface, and shows abundance 
good ore. has regular wails, and bounded slate one 
side, and limestone the other. The Porter mine has been 
leased Mr. Morr, Sacramento, who has twelve men work 
extracting the ore, and who will, understand, employ ten more 
few days. The ore will probably work $400 per Mr. Morr 
has pack train, loaded with ore worked Vance’s mill, 
Mountain City, and will keep this train employed all summer carry- 
ing ore from here Mountain City. said that Mr. Morr has 


also leased the Revenue miae, and will start couple 


Prospectors are coming daily, and lively times are ex- 
pected here this summer. Our district has been subjected many 
inconveniences, you know. There one point, however, which 
would now touch on, undeserved evil under which 
have labored. certain class men, pretending mining ex- 
perts, have come hither, and, after visiting one two mines, have 
gone away without further examination what have, and have 
given unfavorable reports concering the place. One person this 
class was here last fall, and, atter looking at the Blue Jacket and 
Found Treasure, returned, saying that did not wish see any 
more. Now, these men did not really see what have, and are 
unqualified form fair judgment. The decision against the two 
mines named, open much criticism. But let give short 
description them. The Blue Jacket has well-defined ledge, 
with regular walls. shaft, which sunk fifty-nine feet the 
vein now exhibits better ore below than does above; and 
drift, run ninety feet from the bottom the shows 
abundance rich ore all through the ledge, which twenty feet 
wide, this ore, tons, worked Mountain City, yielded $246 
per over 200 tons are now the dump (this could not re- 
moved last fall, for the snow prevented pack trains from getting 
the mine) and thousands tons are the mine, richer 
quality than that previously shipped. The Found Treasure has 
been prospected depth 100 feet shafts and tunnels, with 
plenty ore sight, and forty tons the dump, which will 
work over per ton. The ledge eight feet wide, with good 
castings both sides. The great objection these ledges that 
they are high the mountain, and therefore inconvenient 
access wagon they are excellent properties. 


PLACER COUNTY. 

The Grass Valley Union May 24th, has the following interest- 
ing article the quartz mines Auburn: 

the quartz mines around Auburn, Placer county, are attract- 
ing much attention, and they are sure attract still more atten- 
tion from capitalists this country well Europe, deem 
proper give sketch the mining industry our neighboring 
county. make our statements from careful observa- 
tion and inspection, and made the inspection because wished 
prove the proposition that mining California, far from being 
decline, but commencing. The Auburn district the most 
notable instance and witness favor our favorite proposition. 
That district.was played out,” the eant phrase has it, years ago, 
mining district, and had settled down into semi-agricultural 
region, with the population now and then scratching the crop- 
pings the numerous quartz ledges there, find gold bearing 
pockets. The district is now a mining one, and mining is the en- 
grossing business the people the Auburn neighborhood. 
review the there will show why labor, energy and capital, 
seek the Auburn district as a ficld for mining operations. The coun- 
try rock the Auburn district much like that Valley. 


This insures permanency for the ledges, and the ledges for 
themselves metalliferous character. 

ST. PATRICK MINE 
loeated about three miles, almost dne west, from Auburn. This 


mine the best developed one the district, and far one 
the most mines the State. The total depth the 
shaft 220 fect. From this shaft three have been 
first level the depth cighty feet, and has been run toward 
the distance twenty this level the ledge two 


and a half feet thick. The second level has been opened at a depth 
The second level has been run into the east the dis- 


125 feet. 


The bed-rock, which these ledges are imbosomed, 
slate and sandstone. the immediate vicinity the mines are 
found limestone and magnetic iron ore, immense quantities 
fact, all the fluxes and other working materials for easy, 

some 
future time will again call the our readers this 
district, and many mines merit that have here omitted shall 


qualities. The value the ore sight that rate will $450,000, 
fifty per cont. more than the price the whole property the 
market value the stock. 
ore increases with the depth, and the St. Patrick mine, far, 
exception the rule. 
pendicularly for 180 feet, and then takes angle about forty-five 
degrees, pitching south. The ledge enclosed hard and smooth 
walls, and has not yet shown fault. Two gentlemen this place, 
familiar with mines, and who have worked the Eareka and Idaho 
mines Grass Valley, visited the St. Patrick mine with us, and 
they pronounce the latter true ledge, and one extraordinary 
richness. The done with donkey engine,” and 
pumping required. water easily controlled with 
addition the St. Patrick ledge, the company own two other 
ledges, called the Big and the Little Doig,” named from 
the locator them. The Little Doig runs nearly east and west 
parallel to the St. Patrick: The Big Doig runs from the northeast 
southwest, crossing the St. Patrick and Little Doig ledges diago- 
nally. Both the Doig ledges have rich the crop- 
pings, when formerly worked, the Big Doig especially being rich. 
said,on good authority, that the locator, took out 
about $40,000 from the croppings the two ledges which bear his 
name. The croppings the St. Patrick ledge and the Little Doig 
ledge are distant from each other feet. The permanent 
working shaft the ledge, ledges, will near the junction 
the Big Doig ledge with the St. Patrick. The croppings all the 
ledges can traced the surface for long distance—say more 
mile. The St. Patrick mine under the charge Mr. 
Superintendent, with Mr. Harry formerly 
Grass Valiey, and thorough foreman. The success the 
St. Patrick the past, and its great prospects for the have 
done much to make Auburn district a mining one. 

SHIPLEY MINE 
located about six miles west from Auburn, Shipley Ravine. 
The company have commenced work earnest, and systematic 
manner. The permanent shaft, of a size of fifteen feet by five, is 
being put down the ledge, and about sixty 
feet. The very large one, being from five six feet 
thickness, and stands almost perpendicularly. present the hoist- 
ing done whipsiderry,” but steam machinery will put 
whenever demands it. North this permanent shaft, 
and distant from seventy-five small shaft 104 fect. The 
this deeper shaft looking very well, friend 
ours remarked, she sits like duck upon the North 
the main shaft, and distant about 1,000 feet, immense outerop 
quartz standing about fifteen feet above the surface the ground 
at the highest, and being about ten feet thick and seventy-five feet 
long. This outcrop metalliferous paying and one 
the highest points free gold can seen. The Shipley com- 
pany have ten-stamp mill run water power. wheel this 
millis forty feet diameter, and capable driving twenty stamps. 
The ten stamps now used will crush twenty tons quartz for every 
twenty-four hours. The power costs the company about per 
day. Ore from the Shipley mine can be mined and milled at about 
$4 per ton, while the croppings yield by mill process from $10 to $12 | 
perton. The ledge improves the depth increases. The Shipley 
mine must prove very valuable property. The company owning 
San Francisco incorporation. 

LOUIS MINE 
situated about quarter mile west from the Shipley mine. 
The vein runs nearly north and south, and enclosed felds- 
pathic granite. The vein the average two thickness. 


the point designed, backs 120 feet will opened. The 
the St. Louis the laminated, ribbon kind. The rock shows fine 
free gold, and occasionally rich specimens rock bearing free gold 
are found. This mine just being developed. The sulphurets 
assay well, and a ton of them shows, by assay, $15" in silver and 
$150 in gold. The sulphurets are argentiferous gray copper ore with 
iron pyrites, with the San Francisco company own the St. 
Louis mine. The ledge can be traced on the surface two aud a half 
miles to the little hamlet called Gold Hill. 
GREEN MINE 

is well known to ali who are interested in mines. 
derfully rich, and now the same condition. The lowest depth 
attained the Green 125 feet. late rock been taken from 
a level at sixty-five feet in depth. From this level, within the 
last thirty days, gold the value over $40,000 has been 
The owners are working miners of the Auburn district. 

DENTON 
mine one and a-half miles northwest Auburn. 
permanency, done this mine. shaft being put 
down the ledge, and tunnel the surface the ledge be- 
ing driven. The shaft and the will depth 
over 100 feet for the shaft, and length 300 feet for the tunnel. 
The company have constructed a fine road from the Auburn Ravine 
turnpike to the mine, and within a few days comfortable 
to be used as offices, boarding-houses, rs 
will be put up. The Cox & Denton miue have caused buildings to 
spring Jona’s gourd, night, and unlike Jona’s gourd, 
they will not wither night. The rock from this mine looks 


It has been won- 


buildings, 


aml sleeping apartments, 


every instance the richness the 


The St. Patrick ledge descends almost per- 


Work, looking § 


The company are running tunnel the face the ledge, and 
this tunnel nowin about 100 fect. When the tunnel completed 


Cost hauling concentrated ore reduction 


$12,604 

value the crude shown above, was $22,094 65; 
the expenses treatment being $12,604 66; the net returns were 
$9,489 99.” 

The Miner comments these results follows: Now let 
see what the net returns from this ore would have been not 
been first The ore, previous 
4074 tons, and contained $22,094 silver. The reduction works 
Georgetown, which this ore was treated, returns per cent. 
the value the ore, cost $25 The returns from 
the treatment the crude ore would have been follows 


Loss amalgamation 4.418 
Hauling ore mill per 1,269 


$15,875 

The value the ore being $22,094 65, the net returns from this 
method treatment would have been $6,219 comparison 
the two methods working shows that the above-mentioned 
tons ore from the Terrible lode yielded net return 99, 
when concentrated previous to being milled; and that the same 
ore, had been treated without concentration, would have 
22, thus showing actual and positive gain $3,270 
($8 per ton) the use concentrating machinery. The mag- 
nitude and character this test the practical workings dry 
concentration positive proof the value the system use 
the Washington mill. The results obtained cleariy show that there 
merit the Krom concentrator, and that very mauy our ores 
can more profitably worked than they now are, concen- 
trating them. Mr. BEMENT now engaged concentrating Terri- 
ble ore for the Terrible Lode Mining Company and tor the Clark 
Mining Company, and the last fifteen days has crushed and con- 
tons. The millis fall ore awaiting concentration.” 

According the Central City Register May 31, Mr. 
has also concentrated lot ore weighing 3,500 pounds—an aver- 
age feet vein cut the Montice tunnel 210 
pounds—which assayed 112 ounces per ton, the finest size assaying 
228 ounces per ton, while the dust assayed only six ounces. The 
company are now dressing twelve tons of ore daily, and on the gver- 
age reduce from five This gives value 
much the hitherto worthless ore. 


Montana. 

correspondent the Deer Lodge Independent writes from 
Blackfoot, May 14: One the oldest, not the very best, camps 
Montana is Blackfoot. The longer one tarries in the neighborhood 
Ophir, the more convinced its superior advantages 
placer camp over many others of more recent discovery and wider 
reputation. Here, no heavy outlay for machinery is required, and 
corporations crowd the wall the single-handed 
miner. Here water streams (this season, least,) down every 
gulch which industry and energy, unaided, has conveyed through 
artificial channels, crossing and each other their ser- 
pentine course to the numerous rich-paying bars by which the camp 
surrounded. But Blackfoot, like most old rich camps, not free 
from the nuisance (nay, the blighting the coming wan.” 
His almond-shaped eye peeps out from many dingy pane, and his 
sallow skin and disgusting presence meets the eye upon 
sunny slope in the suburbs. Should this evil continue unabated, 
this, like many other laboring men’s camps, must soon aban- 
doned the heathen and his Josh. Many new placers 
are this year being opened, aud, from the abundance water, 
safely predict yield ‘‘ore” than any previous 
The same paper has the following items: PemMBeRToN & Co. 
cleaned Saturday from their claim near Pioneer City, $2,160, 
pipes will playing there 
week, which will shortly add to the quantity of metallic substance 
much prized and people generally.—E. 
German gulch, was Deer Lodge last evening, route He- 
lena. He informed us that every claim in German gulch was being 
worked night and day. water enables the miners 
sluice with good effect. There will but littie money 
taken out for about two months, because the claim owners are de- 


the result of one week’s run. 


ground- 


termined to bare as much bed rock as possible during the high 
water. There doubt that more will taken out 
in that camp than ever before in one season.—Breaks and su oh like 
on Divide Creek ditch at Silver Bow have put that camp back fall 
one week.—At Rocker the miners are ona strike ; claim-holders pay- 
ing day currency, and demanding 
From the Montanian the clip the following 
per ledge, Lron Rod district, has two-and-a-half foot crevice 
quartz that pays $75 ton.—The Oro Cache pays $50 per 
ton, and the mill kept work this class rock.—How’s mili 
gulch turning out thirty-five ounces silver 
Junction, has struck diggings that pay per 
four feet quartz the Red ledge, Hot Spriugs district, that 
pays $50 per mines have been Polecat 
that prospect from four ten the pan from the sur- 
face down, which has caused stampede that They are 
believed miners Bannack are now all busilz 
engaged the mines, which gives the town deserted appearanes 
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THE COAL TRADE. 


BENJAMIN R, WESTERN, COAL EDITOR. 


Anthracite Coals. 
New June 1871. 

trade has never before been 
such stagnant condition present. There are 
several reasons why this the case, the most pro- 
minent among which that the method trans- 
acting the coal trade has changed—that is, there 
seems longer necessity for retail dealers 
stock early the season, except for those far 
distant the country, whose only means trans- 
portation are canal. Therefore buyers only 
come into the market and make purchases the 
demand requires, and other respects trade like 
other merchants. Years ago, when transporta- 
tion from the coal was entirely canal, 
was the custom for dealers early the 
season, for fear being deprived supply 
break the canal, some other trouble incident 
the fall season. Now, all this changed new 
railroad routes have been opened one after an- 
other, until perfect network covers the surface 
Pennsylvania, and the supply coal can fur- 
nished one time well another. Our deal- 
ers, however, take long time comprehend 
these improvements; and yet the trade 
should done the old-fashioned way. They 
are surprised that the low figures asked for coal 
now (low comparison those quoted two 
months since,) not immediately cause rush 
the market dealers eager take all the coal offer- 
ed. They seem think that old fogy notions 
can forced upon the present progressive genera- 
tion coal dealers. They might soon think 
assembling each branch the coal trade, the 
Schuylkill, the Lehigh, and the Lackawanna, 
their respective offices, and making prices for the 
entire year, they used years ago. Did 
they the latter, they would laughed and 
hooted out the trade. Then the method buy- 
ing has changed retail dealers are longer fear- 
ful not getting supply, unless, indeed, strike 
occurs. This the only reason that can give 
for the present dull trade. All other branches 
business are depressed—it between seasons, 
were. The spring trade over, and too 
early for the fall trade begin. There also seems 
feeling among retailers that prices must 
yet golower. They are educated the immense 
facilities that have for producing coal, and argue 
that, with many work, and such admirable 
facilities for bringing market, the public hasa 
right demand cheap coal. ourselves share 
the feeling that possesses the retail trade, and 
have not yet advised dealers buy. know that 
many rely our judgment the right time 
not choose loose the faith our readers, 
Some dealers are under the impression that the fol- 
lowing ‘circulars the Philadelphia and Reading 
Railroad Company have had the effect producing 
the present stagnation, though they not appear 


Circular No. 18. 


227 South Fourth street, 
May 15, 1871. 

any contracts are made with manufacturers 
consumers for Lump, Steamboat, Broken Chest- 
nut Coal, quantities 1000 tons, tixed price 
shipped from Richmond, consigned for con- 
sumption any point whatever, and such con- 
tracts are filed the office this company 
before the first July next, there will paid 
upon shipped from Richmond before De- 
cember ist next, fill such contracts, such sum 
drawback will reduce the tolls from 
kill Haven upon such coal one-third the price 
which the said coal sold board Rich- 
mond that the said rate tolls shall 
not less per ton from 
Haven. being understood, however, that the 
shipper shall, for the time being, entitled the 
benefit any current drawback whenever such 
current drawback more than the above contract 
rate. The Philadelphia and Railroad 
Company reserves the right, upon the presentation 
any such contract, decide whether the pur- 
chaser manufacturer consumer. 

President. 


Cireular No, 19, 


PHILADELPHIA AND Co., 
CANAL, 
PHILADELPHIA, May 22, 1871. 

any contracts are made with manufacturers 
consumers for Lump, Steamboat, Broken Chest- 
nut Coal, quantities 2000 tons and over, 
fixed price named the eontract, and the 
coal sold shipped frem Schuylkill Haven, via 
the Schuylkill Canal, before November con- 
signed for consumption New York City, points 
between New Haven, Long Island Sound, and 
Poughkeepsie, the Hudson river, and such 
contracts are filed, writing, the office this 
company, before the first July next, such 
drawback will paid will reduce the charges 
for tolls and transportation upon such coal one- 
half the price which the coal sold the 
wharf, its destination, exclusive the charge 
for towing from New York City provided that the 
minimum rates freight and tolls shall not less 
than per ton from Schuylkill Haven. the 
coal sold delivered places other than 
New York, between New Haven and Ponghkeepsie, 
the following amounts will deducted from the 
price which the coal sold before the division 
made 

THE HUDSON RIVER. 


9 “ 


Spuyten Duyvel.......... 


Croton 


LONG ISLAND SOUND. 
West Farms (mouth creek)... 
East Chester Town Dock........ 
Mamaroneck.......... 


chaser is a manufacturer or copsumer, 
President. 


The trade well aware that Mr. will en- 
deavor get market for Schuylkill coal New 
York, there any possibility accomplishing 


it. during the recent suspension, bought 
some 40,000 acres the most valuable coal 
lands the district, and intends 
make market for that kind coal. going 
forward the right way accomplish it. The 
Schuylkill coal that has been sent this market 
sale during the past five years has been the re- 
fuse that Philadelphia would not buy any priee. 
Schuylkill coals have, therefore, very poor repu- 
tation here. Mr. means correct bad 
impression, and going put his best coals 
the market low and defy competition. 
course the large companies, particularly the 
Pennsylvania Coal and the 
Hudson Canal Company, who have actually con- 
trolled the Hudson river and State trade, not 
like this encroachment their domain. But this 
buyers have nothing with; the question 
with them is, can buy good coal the 
lowest rates? one finds the com- 
panies will have and doing, for Mr. 
GowEN evidently means business. 

The Lehigh operators met yes- 
terday, and adjourned sine die” without making 
any propositions their men, whe are present 
are informed that they will not 
meet again until the miners and laborers have 
some distinct make them. 
are thus deprived the best coal that comes 
our market, indispensable for certain 
turing purposes—except only what the Lehigh 
Coal and Navigation Company can supply. This 
mere drop the bucket. 

are but nominal. 

Vessels are better supply. 
Freights are, however, scarce and rates lower. 
New Haven and Bridgeport. 

this department very dull. 
Many families are town without laying 
their usual winter supply, has been the custom 
heretofore. 

Bituminous Ceals. 

The Cumberland Bituminous coals are good 
demand, and prices are firm. quote 
schooners and alongside. readers need 
not afraid buy Cumberland coal these 
raies. They are the lowest have known 
for years, and not hesitate advise dealers 
buy now. will remembered that during 
the late trouble the Anthracite regions, Cum- 
berland coal remained steady price, and, 
fact, fearful were the proprietors the mines 
that the public might think that they would take 
advantage their position, (which was almost 
actual monopoly the coal trade,) that they re- 


duced their prices some fifty cents per ton. They 
have received their reward increase cus- 
tom which will stand them hereafter. 
Anthracite Coal Trade for 1870 and 1871. 
The following table exhibits the quantity of Anthracite 
Coal passing over the following routes of transportation for 


the week ending June 3, 1871, compared with week end- 
June 3, 1870. 


1870. 187k. 
COMPANIES. — 
WEEK. TOTAL. | WEEK.! TOTAL. 
— 
*Phila & Reading R.R.| 26,394, 996,791 109,835, 999,448 
Schuyikill Canal ... . 1,637 67,582) 34,963) 186,055 
Valley R. R. 63,525! 1,375,361, 25,973) 542,885 
Lehigh & Sus. R. R.....| 21,867) 396,518 39,239 309,054 
Lehigh Oanal...... 20,498) 100,901 12,075; 36,604 
Scranton North.......-.| 16,418) 272,465 14,604 88,468 
South ........ 39.399/ 753,548, 26,868 
Penn. Coa) Co., rail....| 25,720) 453,820 16,155)> 42.665 
359) 4,653 236 236 
Del. & Hua. Canal Oo.. 52,720) 445,259 37,236 59,521 
ps East...... 6,164) 2,57 6.641 61,092 
es 6,954 | 132,888 10,519 256,271 
kens Valley Coal Co..| 1,536 10,375 1,881 31,698 
yoming South....... 4,024 55,243. gas 
. N. ¥.0.& R R. Oo. 515} 127,842 479 44,279 
Williamstown Col’y.... 5,600) 110,678! 
Big Lick Col... ........ 1,169 15,642, 2,010 47,790 
2,752,151 317,325) 
2,886,310 
31,694 


* Less coal transported for Oompany’s use and Bitumin- 
coal. 


13, 


with week ending June 4, 1870. 
COMPANIES. 1870. 
Week. Year. 
B. & O. BR. B........ 19,064 333,008 
& O. Canal....... 16,041 158,777 
H.& B.T. B.R..... 6669 127.402 
Harrisburg & D..... 13,487 
-Co. 5,856 95.714 
Cumberil’d Branch 4,070 38,398 
{ ad Canal. 2,799 32,744 
Total............ 67,993 1,122,707 


Increase. 


Report of Coal Transported over Lehigh 


Valley Railroad 


Report of coal tonnage for the week en‘ ng June 3, 
. 1871, and previously this season, compared with same 
time last year : 


Bituminous Coal Trade, 1870 and 1871. 


The following tabie exhibits the quantity of Bitumi- 
nous Moa] passing over the following routes of Trans- 
portation for the week ending June 3, 1871, compared 


1871. 

Week. Year. 
29,594 491,217 
21,814 232,625 
8,594 158,249 
19,107 340,919 
37,725 
6,963 126,578 
1,770 31,623 
5,314 68,986 
93,156 1487,922 
67,993 1122,707 
25,163 365,215 


WEEK. 

WHERE SHIPPED FROM. Tons, Cwt. Tons. Cut 
Total 18,867 122,927 

Hazleton 606 222,318 00 

Upper Lehigh £42 06 

“Beaver Meado' 22 18 75,400 

** Mahanoy 12,189 10 205.419 13 

** Mauch Chun 488 15 2,858 06 
Total ie 31,574 12 629,365 15 
Bituminous Coa! 

Total by rail and canal...... as 31,574 12 667,090 15 
— time last year 85,973 13 1,622,647 00 

Decrease. 54,399 O01 955,556 05 
Forwarded East from Mauch 

Chank by rail.............+0- 25,973 09 542,885 09 
Same time last year. 63,524 18 1,375,361 00 
(ncrease...... -.. 
_37,551_09 832,475 11 

RECAPITULATION, 

Forwarded East from Mauch! e 
b val. 25,973 09 542,885 09 
To N.C. a oun 

forwarded North from L. 

& B. Junction... .... ....-.-- 4,478 19 44,452 17 
ToL. &8. R. R. at Pack- 

erton for rail............-.-- 55 O1 2,894 10 
Delivered at M’h Chunk...... 5 08 426 16 
Delivered on line of road ‘ 

above Mauch Chunk...... N 175 00 4,287 16 
Delivered above MauchChunk 

for use of L. V. R.R..... “x 687 18 20,840 02 
To L. &S. R. R., at Pen 

Hav., for railroad........... 94 10 

Do. forcanal...... sh 7,128 09 
At M.Ckunk for canal 198 07 4,464 09 
Bituminous Coal............-- 7,725 00 
Total al) kinds..... 31,574 12; 667,090 15 


Report of Coal Transported over Central 
R.R. of N.J. (Lehigh and Sus, Div.) 
Week ending June 3, 1871-Compared with same time last 


year. 


WEEK 


WHERE SHIPPED FROM| 1871., 


Wyoming Region . 

Upper Lehigh Region . 
Beaver Meadow Region 
Hazleton Region . 
Mahanoy Region . 
‘Trescxow Region....... 
Mauca Chunk Region . 


Totals 
Increase ° 
Decrease . . 

DISTRIBOTION. 


Mauch Chunk . p 
Delivered to L, & B. R. 
R.at PlymouthBridge 
L. V. R. RK. at Packer’n 


Totals 


Of tne above there was 
transported on acc’nt 


of L. & N.Co....... 
W.-B. C. & I. Co.... 
Totals . . . 


Increase . 
Decrease 


Mahanoy 
Hazleton 


Wyoming 


Increase.......- 
Decrease....... 


Port Carbon. 
“ Schuylkill Haven. 
Tamaqua, - 
** Daupbin, 


Total - 


Mt. Carbon 
 Cressona 
“Pine Grove 
Tamaqua 


Total - - - 
Passing Locust Gap. 

“ "Shamokin. - 

“Herndon. 


Total - - 


Total from Mauch Chunk Re; 
ved “Beaver Meadow 


Upper Lehigh 


tons ct 
-}44407 11 


-}39239 00 
4912 16 
1155 07 


2833 19 
2494 05 


-|50635 07 


“ 
“ 


Total 
Corresponding week last year 


From St. Clair. - - 
“Pottsville. - 
“ Pine Grove. - 


Harrisburg. 


WEEK 
1870. 
tons ct. 


|29951 17 


4525 04 
4249 00 
95 14)10421 12) 


1093 19) 


3799 
06) 


i ree - - 
Schuylkil] Valley Scales 


21867 02) 
21652 09 


gion, 
“ 


FOR SHIPMENT BY 
Passing Scales 
“ 


— -| 
49147 13) 


30778 


39096 95)16174 16 
22921 


YEAR 
1371 


tons cwt.|tons cwt. 


316435 08) 452217 09 


4614 06 
1744 12 


250922 13; 


309054 04 
15011 05 
22720 02 


3029 15 
9607 09 


369422 15 


39911 18 
262846 '06' 


302758 04 


68579 07 


Lehigh Canal Coal Trade. 
Shipped for the week ending June 2, 1871. 


CANAL. 


49019 O04 
25648 14 
53370 03 
30089 18 
610345 08 


396518 03 
105770 19 
16874 14 
79835 08 
11346 O04 


610345 08 


46743 15 
187435 02 


TOTAL. 
Tons. Cwt. Tons. Cwt. 

9137 18 23276 17 

728 12 

198 07 1031 O01 

1246 00 

2729 05 10321 03 

12075 10 36603 13 
20497 19 100900 13 


Philadelphia & Reading Railroad and 
Branehes. 


COAL TONNAGE 
For the Week ending Saturday, June 3, 1871. 


BY RAILROAD.—ANTHRACITE. 
PASSING OVER MAIN LINE AND LEB, VAL. BRANCH. 


SHIPPED WESTWARD VIA NORTHERN CENTRAL RAILROAD. 


SHIPPED WEST OR SOUTH FROM PINE GROVE. 
Via Schuykill & Susquehanna R. R. 
“ Lebanon & Pine Grove Branch - 


Total - 


CONSUMED ON LATERALS. 


From Frackville Scales. 
“  MillCreek 


Valley 


“ Mt. Carbon 
“  Cressona 
Grove 
“ Tamaqua 


Total - - 


LEHIGH a ND WYOMING COAL, 
Received via Allentown, E. 


Alburtis, 


“ Connecting R. R. 
os “ Willow Street R. R. - 


Total - 


Oreland, G. & N. Br. 


Penn’a Br. 


“ 


BITUMINOUS. 
From Harrisburg. -  - - - 14,1890 
“Connecting R.R.,G.4&N.Br. - - - sit 
JunctionR.R. - - - = 
Total - - - - - 14,356 06 
COAL FOR COMPANY'S USE. 
Anthracite 2,227 11 
Kituminous - - - - 377 08 
Total - - - = = = = = 2,604 19 
RECAPITULATION 
Oorres- 
‘Total tor 
Week. | week last 
rear. 


Passing over Main Line and r 

Leb. Val. Branch- - ~|113,105 17] 28,877 84,228 05 
For Shipment by Canal - -| 32,454 07; 3,558 18]i 28,895 09 
Shipped Westward via North- 4 


ern Ventral R. R. - 4,461 02) 3,268 03)i 1,192j19 
Shipped West or South from | 

Pine Grove - - - -| 1,538 10 248 171i 1,289 13 
Consumed on Laterals - 1,810 00) 2,577 15|d 767 15 
Lehigh and Wyoming Coal - 146 08} 2,780 16\d 2,634 08 
Bituminous - -| 14,356 06) 9,274 15! 1 5,081 11 


170,477 09} 53,232 01) 1117245 08 
1941484674 06 


1115496 13 
Totaltodate - - - - 


Tota! of all kinds paying fr’et 
Coal for Company’suse- - 


Total Tonnage for Week - 
Since Dec. 1,1870 - - 


1770648 08 1537906 o1 
SHIPPED BY CANAL 


Corres- 

ponding 

week last 
Year. 


Total for 
Week. 


From Schuylkill Haven- -| 33,312 10] 2,552 00130760 10 


Port Clinton - ~ - | 1,651 00: 251 00}1 1,400 00 

Total Tonnage per Week - | 34,963 10! 2,803 00]132160 10 
Since Dec. 11,1870 - - 65,134 151185957 02 


151 091 ad | 


Philadelphia and Reading R. R. 


Amount of coal transported on the Philadelphia and Read- 
ing Railroad during the week ending Saturday, June 


5 tons. cwt, 
From St. Clair - <« - - - 40,067 10 
“Port Carbon - - - - - = 9,186 17 
“ Schuylkill Haven - - - - - 33,179 15 
“Auburn - - - - - - 7,712 15 
Port Clinton - 11,368 17 
“* Allentown and Alburtis - - - 40 13 
“ Harrisburghand Dauphin - - - 19,106 19 
Total paying freight - - - = = 128,941 17 
CoalforCompany’suse - - - - = 2,604 19 
Total for week - - = = = = _ 131,546 16 
Previously this year- - - - = 1,202,289 11 
Total - - = = = = = = 1,333,836 07 
Tosametimelast year - - - - = 1,326,868 06 


Schuylkill Canal. 
Report of coal transported over the Schuylkill Canal for the 
week ending Saturday, June 3, 1871. 


From Port Carbon 
“Pottsville. . 


Tons. Cwt. 


Schuylkill Have 33,312 10 

“ Port Clinton .... 1,651 00 

Total for week ...... 34,963 10 
Previously this year............ accatanonsekanenuell 151,091 17 
Total...... 186,055 07 


Delaware and Hudson Canal Company. 


Coal mined and forwarded by the Delaware and Hud- 
son Canal Campany for the week ending Saturday, June 
3, 1871. 


WEEK. SEASON. 
North. --46,010 14 74.870 v0 
South.......... - 5,092 03 44,117 03 


118,987 03 


Total 51,102 17 
Corresponding time in 1870 : 

South... 02 


62,156 03 


960,127 15 
168,831 03 


1,128,958 18 


Decrease North. «++ 3,430 07 885,257 15 
Decrease South............... 7,622 19 124,714 60 


-++11,053 06 


1,009,971 15 


Total decrease... 


The following is a statement of Coal transported by the 
Delaware and Hudson Canal Co., for the week ending 
June 3, 1871. 


WEEK. SEASON. 
By Del. and Hud. Uanal,..... . 37.236 00 59,521 00 
By Railroad Eas',.... 6,641 00 61,092 00 
ad West,.. 1,213 00 1,968 00 
South...........-.. 5,092 00 44,117 00 
For the period last year. 
wy Del. and Hud. Canal, 2,720 00 445,259 90 
By Railroad East,....... 6,164 00 182,579 00 
H oy West,.. 2,063 00 33,970 00 
12,715 00 168,831 00 
TOTAL TONS, 73,662 00 830,635 00 


Delaware, Lackawanna & Western Rail 
Road Company. 


Coal transported on the Delaware, Lackawanna and 
Western R. R. for week ending June 3, 1871. 


Week. Year. 
Tons. Cwt. Tons. Cwt. 
Shipped North............14,603 14 
40,067 ‘wo Shipped South.............26,868 2 
- =- Os 
- = 83,179 15 | For the corresponding time last year : 
- 6,106 04} Shipped North............16,418 1 
Total 35 1,026,013 12 
937,545 4 
7 - 10,967 15 
- =, 1,980 06 Pennsylvania Coal Company, 
2.101 of Pittston Coal for the week ending June 3, 
WEEK. YEAR, WEEK. YEAR, 
By Railway...16,155 9 42,685 4 26,720 2 453,820 1 
- - 93245407} “ Canal..... 236 9 236 359 10 4,652 11 
- - 2,517 15 Decrease 1871, 415,570 19 tons. 
- - 1,943 07 
Shamokin Coal Trade. 
- - 4,461 02 | For week ending June 3, 1871...... ietanitetenaielnnes 10,519 00 
Same time last year............ 6,953 16 
694 02 +» 3,565 04 
- = 1,538 Total amount shipped to date... 256,270 13 
- 454 10 INCTOASE. soe 123,383 02 
- 300 16 Decrease... .. 
bad 297 02 
Huntington and Broad Top Co. 


6,669 
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i 
’ The Philadelphia and Reading Railroad Com- | 
pany reserves the right, upon the presentation 
any such contract, to decide whether the pur- ——_— |__| __ 
Forwarded East of Mch 
’ Chunk by Rail . 
Forwarded East of Mc} 
Ohunk by Canal. . 
4 Delivered at and abovs 
q 
7 
q 
“ - 
pers 16 4 Total amount shipped to date..............158,249 « | 
- * e 4207 30,847 


Co., for week ending June 1871. 


ANTHRACITE. | BITUMINOUS. 


Currency. 

Westmoreland. . ge 

Fairmount Gas “Joai 

Despard Coal Co.. 
Penn....... 

Newburg Orrei Gas... 

West Fairmount Gs Caoal.......... 

aT PHILADELPHIA. 


Tons. Cwt./Tons. Cwt. 


By eses 4,478 19 6,963 03 
Previously this year......... 39.800 04) 119,615 03 


une, 1871. 
pa $1 26 per ton. 
Uorrected weekly by PARMELE BRos,, No 32 Pine street 
New York. 
Liverpool Gas Caking .. 
Cannel.. 
House 


Previously this year ......... 


Total by Canal............... 
Total for the year .... wa 44,279 03 
To the same time last. af 


126,578 


95,714 00 


“ 


1. 
83,563 Per ton 2,240 ibs.. ex-thip. 


PRICES FROM YARD. 
Liverpool House Orrel, screened..... 


Cannel, 18 00 
Per ton 3,000 Ibs. delivered. 


freights.—June, 1871. 


30,864 06 
Statement of Coal Transported over Cum- 


berland and Pennsylvania Railroad 


During the week eee Saturday June 3, and during the 
year 187), compared with the corresponding period of 1870. 


WEEK, Cumberland. Anthracite. 
To C. oO. To B.&£0.R.R. Co} Total. > = = 
: 
1e70...... | 158,776 15 | sx 333,008 09 491,785 04 | Bangor .......... 230 1% 
Irerease. 73,848 15 | 8, 158,208 04 ; 232,056 19 } Boston........... 260) 225 1 75 190 | 200 
Decrease i Bridgeport . .... 225) 180 100 110 |125 
" 260; 200 1% 155 
2 00 120 
WEBK. Dighton ... 235 

ae 2,799 08 4,070 02 | 6,869 10 z 17 | 100 i 

Decrease 2,300 04 | 20 1 0 

135 
YEAR. 230) 235 12 
| Newburyport 2 75 18 
06 New Haven ....| 225) 225) 190 100 110 
Norwich ... 250) 22 110 
For week ending June 3, 1871...........-.-.+ seeeeees 2,009 11) Portiand . 250) 260) 230 | 1% 200 
Same time laet 1,169 68 | ortsmouth,N 145 1 60 1 56 
2 75 223 17% 

Total amount shipped to date. 170 120 

60| 275) 235 1 50 

Lyken’s Valley Collery Coal Trade. 

For week ending June 3, 1871............... es 

Sametime lastyear, . . 1,536 04 80 55 
Decrease, . ~ 70 50 

Same time last year, . . + « 10,375 15 70| 160 30 

New York 60 

Prices of Coal by the Cargo, Nyack... 1% 30 

|CORRECTED WEEKLY.) 30 

29. 

arrytown....... 

be — | 55 


Rates of Transportation to Tide Water. 
BY RAILROAD. 


TO PORT RICHMOND, PHILADE: 
Philadelphia and Reading Railroad, Schuylkill 


; MAUCH CHUNK TO ELIZABETHPORT. 
Di d No gig on At 50@8 00 L. V. Railroad from Mauch Chunk to Easton.........80 98 
Locust Mountain..... .W. A. 8 50 Shipping expenses at Elizabethport.......... = 


Oross Cree --| -- or L. R. R. from M. ©, to Easton... $0 98 
Room Run..... R., of N. J., Easton to Pt. Johnson 145 
Girardville.. .. bd Shin ing expenses. .... ee 
Shamokin..... = 723) -— 
Broad Top..... 6 2) -— 
Hill & Harris.. wed 7B -— TO HOBOKEN. 
penenien ie these coals may be found in our advertising | Shipping expenses..........-+++-+-++ee-eee 25 
columns, 


Company Coals. 


L. Str. Gra. Eg. Sto. Ches, 
*Pittston at Newburgh5 50 550 520 680 600 5 30 L. V.R. 
*Lackawana at Rond’t.56 20 520 550 575 600 5 20 B. &D. RR... $1 40 
Wilk’h’re at Hoboken 5300 5600 540 575 600 5 25 Cam. & Am- R.R. 
Old Co. Lehigh at Pt. Shipping Expenses, .. .. .. 10 
Lehigh at E. Port 
contractors. PENN HAVEN ELIZABETHPORT. 
L. V. RR Penn Haven to Easton .. ae 115 
Prices for Coal at Mauch Chunk. GC. RR. of N. J. Baston to Elizabethport... . 2 
Kittaning Coa! Co.’s Phosnix Vein..f.o.b. at Pye. 
Jonsolidation Coal Co.’s on ar 


Via Schuylkill Canal. 


Prices at 1871, 
Wiwlesale Prices to Trade. 


Wilkesbarre, by cargo or car load..... . 25@5 50} From Schuylkill Haven............. 
Pittston and Plymouth, do.......... ~ 5 29@5 40 «Port Carbon...... 

Lykens Valley Red Ash, do............-..e-eseee+ - —@5 80 

by retail ands pee ton of 3960 Ibs. .... ‘Locust @ The Rates of Toll on Lump and Steamer Coal will be 
Georges Oreck & Cumberland . ob. at o— - —@4 75 | ten per cent. less than the above rates. The charge 
Fairm».t and Clarksburg gas, f. c. b. at L. Point 6 00@6 59 


will be per ton of 2240 lbs. No charge less than Forty 
Cents per ton will be made for any distance. A draw- 
back of thirty cents is allowed on all coal passing Fair- 
mount Locks used at Philadelphia and vicinity. 


Prices at Georget’n, D.C., & Alexandria,Va. 
June, 1871. 

Gocege'e Creek and Cumberland f. o. b. for shipping. .84 50 

@4 60, 

Via Lehigh Canal. 


TO PHILADELPHIA. 


Prices at Havre de Grace, Md. 
Wilkesbarre and other White Ash: -85 50@ 575 


kens Valley 6 00@ 6 25 Lehigh 
Trevorton and Zerba Valley .. .. .. 


TO NEW YORK. 

Lehigh 

Morris Canal.... 

Freight....... 


Prices of Gas Coals. 


OVINCI 
Corrected weekly J. Bellon, Pine st. 


JERSEY CITY. 
Lehigh Canal... 
Morris Canal. 
Freight... 


Uorrected by Bird, Perkins & Job, 86 South street. 
Coarse. Culm of Coal. 


A discount from the Brice 
of 5000 tons and upwards. Duty $1 25 per ton, gold, on the 
coarse coal. 25 per cent. ad valorem on the Culm of Coal. 


‘Via and Raritan Canal. 
TO NEW YORK. 


Store Prtcea, 


Pig, Scotch No. 1, ton............. 
Pig, American, No. 1.... 
Pig, American, No. 2.. 

American, Forge.... 
Bar Refined, Englishand ‘Ameri 
Bar Swedes. assorted sizes (gold).. 


Delaware Division Canal..... 
Delaware and Raritan Canal... 
Freight 


Total 


TO NEW BRUNSWICK. 
Lehigh Canal..........cc 
Delaware Division Canal..... 
Delaware and Raritan Canal.. 
Freight 


Bar, Swedes. ord’y sizes, 

Bar, Refined, ord’y sizes. 
Bar, Refined. % @ 5-16 in 
Bar. Common - 


Total 


Foreign and Provincial Freights. 


Sheet, Russia, as to assortment (gold). 
Sheet, Single, D. and T. Common 


—4 
Sheet, Galv’d. 14 to 26....-. 12@14 and 39B ct. dis, 


Rails. American. at Works in Pa............. 7090 @72 00 


STEFL —Duty: Bars and ingots, yalned at Tcents P 
or under, 2% cents: over7 cents and not above 11.3 cents B 


Provincial over 11 cents B and 10 B cent ad val. (Store 
Sidney.. prices.) 
Lingan English Cast (24 and Ist quality) Bh.......— 15 @— 18 
Uow Ba: English Snring (2d and Ist quality),........— 7 @—10 
Port Caledonia. — | English Blister (24 and Ist quality).......... —10 @—17 
Little Glace Bay | English Machinery.......... —nk@— 4 
English German (2d and Ist quality)... @—14 
Sydney...... _ | American Blister “ Black Diamond” —-— @12 
Lingan... ~ American, Cast, Tool do. @— 16 
Cow Bay...... American, Spring, do. — 9 ar 
Port Caledonia... _ | American Machinery, do. —10 @—l 


Little Glace Bay..... 


American German, do. 


COPPER.—Dnty: Pig, Bar, and Ingot,5 ; old Copper 
4 cents Bh; Manufactured, 45 per cent. ad val. 


MARKET REVIEW. 


Al Cash, 
Copper, New Sheathing, B...... @— 30 
the consumers, and, with good stock dealers’ Old &c. mixed lots.. @19 
Covper, old, for chemical purposes..... @— 2 

hands, prices are irregular and lower. The sales are American 21% 
herrie, $32 currency ; and 200 tons Coltness to ar- Yellow Metal Nails ..............000-+ SCeccccccce —- @n 


LEAD.—Dnty: Pig, $2 B 100 hs.; old Lead, cents 
th: Pine and Sheet, 2% cents BD. ~ 
Galena. B 100 bs 


rive, $29 gold. American continues demand, 
but tne limited supply restricts business, and 


Spanish (gold)... 6 12%@6 18 
$34; and 100 do. No. do., $34; and 250 


tons Gray Forge, private terms. Wrought 
Scrap 160 tons No. have been taken $43 per 
tor. There has been quite active inquiry for 
English new Rails, and prices are steady and firm 
sales have been made 530 tons $56 


Colwell. Shaw & Willard Tin-Lined Pine 15 cts. B® b. 
SPELTER—Duty: In Pigs, Rars & Plates, $.150 p. 100 Bb. 

Plates, Foreign........ p- => 57 @6— 

Plates, Domestic. .. Ib 7 @— 
TIN:—Dnuty: Pig, Bars, and Blocks, is ®B cent. ad val.: 


Sheets and Terne Plates, 25 Bcent. : Roofing 25. 
ad val. 


Gold 
gold ; 3,700 tons, 50 and 56 to arrive here, and 
4,000 do. do., delivered New Orleans, 


York, from January May 1871. Com- 
pared with the same time 1870. 
Bar. Pic. SHEET. &c. 


From Foreign Ports. tons.6,608 tons.29,591 bdls. 514 
Coastwise............ 2 16 


Pig or Block, $1 50 B 100 Sheet, 2% 
Sheet, No. 9 to 11 Foreign ...............Bh.— 84@— 


Mining Stocks. 


1,771 New June 1871. 
Same time, 1870.... 5,810 14,624 99,489 


Stocks decidedly lower than for last report, 
may except Home and Northern Light, which 
have slightly advanced. transactions are 
ported, and give the following table fur- 
nished the 


PETROLEUM STOCKS. 


demand for Pig very limited, and 
have but report the sale tons Spanish 
gold. Bar Sheet and Pipe 103, and 
Tin-lined Pipe 15, all usual discount the Trade. 
The imports Lead from January May 
1871, compared with the same time last 


BID. ASEED. 
From Foreign Ports. 240,766 Farm = 
Coastwise Ports... 25,96 reevoort = 
low Metal are steady our quoted rates. Ingot 
United Petroleum Farms. 26 23 
has been quiet Lake now coming forward pretty United States 
freely, but the receipts were contracted for some 
time ago; sales have been made 250,000 Northern 


have meeting to-morrow, 8th inst. 

STEEL.—Both domestic and Foreign are quiet 
and uniform old quotations—low qualities Eng- 
lish undersell the American general thing. 
The Pittsburgh makers are unusually active—we 
understand that one single concern, there, made 


GOLD STOCKS. 
The market Gold Stocks firm and active. 
Smith and Parmlee 34. The following the 
report full 


BID. ASKED, 

1500 tons Ingots the first four months this year. American Flag 

SPELTER.—Since our last the market has been| 
Import of Spelter into New York, Jan. Ist to May 3lst— | Gunnell. 
1871.........plates 114,636 | 1870.........plates 146,464 | La Crosse. co 18 2 

purchases made some time ago. Prices, therefore, 


for spot lots are somewhat irregular and nominal, 
say for Straits cents, English 313, and Banca 
all gold. Singapore quotations are little 
higher, per picul 500 Straitssold, following full report the San Fran- 
arrive, cents, and the close the market Mining Stock Board, dated California, June 
seemed firmer Aside from this, Crown Point and Kentuck have still farther 
have only notice the sale five tons English Imperial and Amador 
private price. Plates are steady and firm, prices All other stocks the list have 
England being relatively higher than compared with our last report. 


San Francisco Stock Market. 


rent here. Ternes are still small supply, and 
Coke Tin continues scarce; sa'es have been made 
200 bxs. Charcoal Terne gold, and 2,000 do. 
Tin and 1200 do. Vernon, private terms. 
The following from Messrs. White Haskell’s 
circular inst. The importations for May were 


7,200 slabs Straits, equal 289) 2,000 do. 
Billiton, tons; 600 do. Banca, tons VERMONT SLATE TRADE. 
and tons English From the East In- 


Report of Slate Les ay from Middle Granville, N. Y., 
dies, 15,500 slabs Straits, 623 tons, 1,400 do. Bil- for the week ending June 


liton, tons, are the way, and due all for the year 1871. 


ROOFING SLATE. 
June, July, and August. 


4 NO. OF SQUARES. Week. Prev’ly. Year. 


; | Now York. 
nese pyrolusite gray 5c. currency. tAmerican Slate 
METALS. Jones & Williams. 
Eagle Slate Co... oe 36 60 95 
@ 100 hs.; Boi er and Plate, 134 cents ; Sheet, Band, 30 39 
Hoop, and Scroll, 14 to 1% cents @ Bb; Pig,$7B ton; Pol- We 
ished Sheet, 3cents 2 Db; Galvanized ; Scrap Cast, $6; — 
Wrought, 8 per ton, Total 


4 
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Store Prices, Cash, 
Ovals and 95 0N@ 105 00 
sees | Rods, % 82 50@129 — 
LEHIGH. 
7 q 
. 
7 
7 
| 
7 
| 
| 
0 
13 
02 
8. 
225 @- 80 
10 @- 80 
Little Glace 160 @1 00 
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Historical Note the Method Least Squares. 

well known that the Least Squares,” al- 
though first published printed form LeGendre 1806, 
his Nouvelles Methodes,” was first invented Gauss 
early 1795, and had for years been taught him his 
lectures his students was, however, some 
years before the Gaussian method came into general use, and 
especially were English scholars very slow acquaint them- 
selves with its merits. have, therefore, been much interested 
finding that, 1808, Professor that time 
New Brunswick, J., published the method least 
squares the Analyst, having been independently led this 
invention the study prize problem offered some months 
previously that periodical. 

the editor of,and chief contributor to, the Mathematical 
Correspondent, the Analyst, and the Mathematical Dairy, and 
Professor Columbia College and Pennsylvania Uni- 
versity, well his correspondence, Dr. well 
known have contributed powerfully the progress Mathe- 
matical studies this his adopted country—(he was born and 
educated Dublin)—and his apparently independent demon- 
stration the method least squares seems quite accord- 
ance with the originality shown many other the elegant 
solutions offered him the different problems which 
busied himself. number interesting and probably valua- 
ble mathematical manuscripts still remain the possession 
his family New Brunswick, New Jersey, which 
hoped may some day see the light. present would offer 
toward the history mathematics America the following 
extracts from the Analyst and other publications. 


The problem ‘‘to correct the distances and bearings 
survey, deduce the most probable area the enclosed 
field,” had been proposed Professor previous 
number the Analyst, and after being second time renewed 
prize question, was length number IV, solved 
course special reasoning, Dr. whom Dr. 
awarded the prize. Dr. results coincided 
with what would have been deduced had the Gaussian method 
been applied this case. Immediately following Dr. Bow- 
special solution the editor adds his own solution the 
more general problem follows: (The Analyst, pp. 
inclusive). 

Research concerning the probabilities the errors which happen 
making observations.” 

question which propose resolve this suppos- 
ing the true value any quantity which the measure 
observation experiment Ab, the error being what 
the expression the probability that the error happens 
measuring AB? 

Let AB, BO, several successive distances which 
the values measure are Ab, be, the whole error being 
now supposing the measures Ab, given and also 
the whole error Cc, assume self-evident principal, that 
the most probable distances AB, are the 
measures Ab, and therefore the errors belonging AB, 
are proportional their lengths, their measured values 
their measures Ab, the whole error and the 


errors the measures Ab, must for the greatest 
probability, have the equation Let and simi- 


lar functions and expressing the probabilities 
fandamental principle the doctrine chance, the probabi- 
lity that both these errors happen together will expressed 
the product XY. now were determine the values 


ought evidently arrive the equation——— and since 


and are rational functions the simplest order possible 


out the intervention roots, other words, simple equa- 
tions or, which amounts the same thing effect, there 
several forms and that will fulfill the required condi- 
tion, must choose the simplest possible, having the 
greatest possible degree probability. 


and therefore which equation may 
express for involves only the vari- 


able quantity its fluxion will evidently involve only the 

and from the equation have 

but since have also 

and which dividing the equation 

this circumstance effected the simplest manner pcssible, 
mez my 


ber which the question may require, 

taking the fluent, have 

tity being either absolute, some function the dis- 
tance 


bave discovered, therefore, that the logarithm the 


The constant quan- 


probability that the error happens the distance ex- 


pressed =X’, and consequently the probability it- 
a’ + 


self isX Such the formula which 
the probabilities different errors may compared, when 
the the determinate quantities and are pro- 
perly adjusted. probability the error denoted 
the ordinate curve the abscissa shall have 


which the general equation the curve 

only the maximum probability required, 
ever, that must negative. This easily shown. 
The probability that the errors happen the dis- 

and this quantity will evidently maximum minimum 
its index logarithm maximum minimum that is, when 


Now when etc., know that 


a2 22 


negative, and may for the case maxima use any value 


9 


for the equation the curve probability 


their former values, and shall have 


which the simplest form the equation expressing the na- 


ture the curve probability.” 

Immediately following the above general solution Dr. 
there are given applications this method the fol- 
lowing problems 


number direct measures are given. 
find most probable position point space. 


correct the most probable manner the dead reckon- 


ing sea. 
correct the bearing and distances field survey. 


The article closes 109 the Analyst with the following 
have applied the principles this essay the determina- 


tion the most probable value the earth’s ellipticity, etc., 


but want room will not permit give the investigation 
this time.” The investigations here were, how- 


ever, long afterwards published, 1817, vol. new 


series, the the American Philosophical 
Society,” and are given two papers and XXVIII) 
that volume. The preceding note, well the dates written 


the manuscripts (which are still preserved the Hon. 


New Brunswick), show that these two investiga- 


tions were completed 1808. The first the papers here 


alluded entitled Investigation the figure the earth 
and the gravity different latitudes,” from which, printed 
the Philadelphia Transcript, make the following extract 
the year 1808 discovered general method re- 
solving several useful problems ascertaining the highest 
degree probability, when certainty cannot found, shall 
here apply that method the determining the earth’s ellip- 
ticity, The author’s computation the lengths 


the seconds pendulum given (Mec. Cel., iii), 
and having stated the problem before him, says: This 
accomplished rule published the writer the Analyst, 
1808. 


rors the computation the latter having corrected these, 
deduces the ellipticity own method— 


showing that the two methods conduce nearly the same 
result. 


The second the articles the Philadelphia Transcript, 
entitled Research concerning the Mean Diameter the 
Earth.” this the author seeks the sphere which most nearly 
coincides various specified peculiarities with the actual ter- 
restrial spheroid the diameter this sphere determines 
7918.7 miles. This numerical result based upon some 


earlier computations, the details which are not given, but 


which ‘‘Having determined the most probable axis 
the terrestrial spheroid from the measurements degree 
the meridian method which discovered several years 
ago and published the Analyst, the resulting mean radius 
was found 3959.69 English miles. 


The mathematical works published Dr. are 
rarely met with, that was necessary make these long 
extracts order establish the conclusion which have 
arrived, i.e., that must credit Dr. with the inde- 
pendent invention and application most valuable alge- 
braical process that has been invoked the progress the 
exact sciences. 

February 22, 1871, 


find the most probable value any quantity which 


The resulting ellipticity shows differ 


from that deduced because numerical er- 


13, 1871. 


New Method Electrically Exploding Torpedoes. 

progress the torpedo question having hitherto 
noted our columns, natural that our readers 
should expect find any new feature that direction dis- 
cussed us. We, therefore, have now record another step’ 
the right direction, which has been made Captain 
who has done very much promoting the 
science gunnery. pretty generally known that hitherto 
has been the practice, the arrangement submarine tor- 
pedoes, connect every mine with the firing battery other 
electrical exploding agency, means distinct insulated 
wire cable. Captain however, uses but one cable 
for the explosion any number torpedoes, and the manner 
which effects this follows: The insulated cable 
connected with number branch insulated wires corres- 
ponding the number torpedoes which are laid down. 
These torpedoes are constructed that any one them ex- 
ploded when struck bya passing ship, the completion 
electric circuit through the insulated Upon the ex- 
plosion any one the torpedoes, the same instant 
disconnected from the electrical arrangement, that its ex- 
plosion way interferes with the liability any one 
the other torpedoes subsequently exploded collision 
with vessel. practice, Captain makes the electrical 
communication between each torpedo and the insulated wire 
through Abel fuse, which, together with the joints which 
connect with the torpedo and the insulated cable, in- 
closed water-tight insulating casing. When the torpedo 
exploded completing the electric circuit, the fuse inclosed 
the insulating box simultaneously exploded thereby, and 
the electric communicaticn that particular torpedo with the 
insulated wire instantaneously severed. The same result 
also obtained Captain with platinum fine iron 
wire, any other electrical fuse place the Abel fuse, the 
special points the invention—which has been patented— 
being the electrical explosion one series torpedoes 
without disturbing the rest, and the severance electrical 
communication means the insulating casing.—Journal 
the Telegraph. 


Architecture. 

first introduction iron among building materials, 
numberless have been the attacks made upon those employing 
it. Some these attacks have been sensible and well con- 
ceived—others entirely without cause, and unworthy reply. 
The questions involved the use iron relate its value 
lasting and strong material, and the conditions under 
which may employed without violating the known and 
universally-recognized laws appropriateness construction. 
regards the superiority iron over any other material for 
performing certain part architecture, there can exist 
doubt. Only the construction have made its use 
general, especially America. Casting notably adapted 
resist crushing weight, that slim perform the work 
where, another material, heavy wall required. 
Rolled iron possesses the same qualities when used for beams. 
Hence the demands trade, where space required for dis- 
play, necessitate the use the material which will support 
given weight and occupy the least room. Especially this the 
case with store-fronts, where only slim columns furnish sup- 
port and obstruct but little the view obtainable through broad 
glass windows the goods beyond. This object could not 
secured were any material employed for the which did 
not unite strength with lightness. evident, then, 
must always occupy place architecture which cannot 
held any other material. 

The faults committed those who use iron construction, 
generally arise from the fact that they not fully consider its 
capabilities and requirements when artistically treated. 
strong, and conveys the mind idea strength but 
massiveness appearance should not the desired end when 
used buildings. Here isa common error. From the 
nature the metal, must, insure durability, protected 
from contact with the atmosphere painting becomes neces- 
sary. The character this painting important thing 
considered. The ignorant designer causes the iron 
painted white, imitation marble, brown, make re- 
semble sandstone, gray, secure the appearance granite. 
greater blunder could committed. With almost equal 
propriety might chimney painted imitation wood. 
Iron cannot made resemble stone for any great length 
time, looking its surface alone and even could this done, 
glance the slender columns supporting immense weight 
would cause their proportions appear unsafe and ridiculous. 
But iron can made appear light and graceful, and, suited 
produce with the style building which well 
adapted. Consistency architecture desirable—more, 
absolutely necessary and when iron treated, not stone 
wood, metal, there will violations any recog- 
There may architectural effects, and due ob- 


servance rules the different orders iron stone. 


and with all other imitations natural objects. But all 
these there attempt deception. are not asked 
believe that the objects represented are more than imitations. 
The acanthus leaf not colored green convey the idea that 
production. would false and inconsistent 
attempt palpable deceit. But would hardly more 
foolish this than paint iron imitation stone 
wood. may painted, says the American Builder, and 
may made beautiful may properly exhibit bright 
colors, and picked out with gold and silver until its surface 
sparkles. for such showy, effects that this metal 
should used.—American Railway Times. 


. 
mx 
Dy 
| 
| 
| | 
| 
| 
| 
| 
| 
i 
| 
} 
y 
{ 
| 
| 
| 


June 13, .THE ENGINEERING AND MINING 


enthusiastic. This is, perhaps, partly owing the fact that 
the matter has not been presented, and contributions solicited, 
men well-known and integrity. People will 
not blindly bestow charity. Thereis Workingmen’s Benevolent 
the coal regions which boasts its 30,000 members, 
an@ was ostensibly organized secure the better protection 
the lives miners, and provide for the disabled and in- 
firm, and for the destitute families those who die. This As- 
sociation exacts regular contributions from its members for 


The Ferrie Furnace. 

interested the manufacture iron will doubtless 
remember having seen several short notices this new furnace 
our columns, well report the discussion its 
merits before the English Iron and Steel Institute. will 
also remembered that the improvement claimed, consisted 
dividing the furnace means internal walls into cham- 
bers flues, which the raw coal was coked the waste 
gases from the smelting zone the furnace. 
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the these purposes but, unfortunately, when has accumulated| report has recently been made Mr. the 

378 sufficient funds, goes expensive kind spree, called Coltness Iron Works, where the new furnace has been tested 

TRADE....... and the widows and orphans suffer for it. ob-| for six months, which confirms the one previously made the 

serve. that the West Pittston miners have declared (in trial the Monkland furnace. 

376 stance) that the money contributed the public this the results claimed for the furnace are confirmed further 
ploding Will not expended any contest with their employers, and trials, which will soon made Scotland, the 


perhaps this assurance will encourage the benevolent be- 
stow relief the unfortunate and innocent sufferers but 
must point out the workingmen they had not foolishly 
wasted their funds attempt wrong the public, they 
would not now need mendicants before the public. When 
their Benevolent Association” stopped the collieries winter 
weather, expressly order put the price coal, they 
relied the inconvenience and suffering which this measure 
was certain produce, legitimate element power 
their hands. 

Nevertheless, unjust visit upon the innocent victims 
this the sins others and trust that the pub- 
lic will more truly benevolent than the Association. 

The saddest thing about the whole affair the undeniable 
fact that the miners who lost their lives might all have been 
saved, but for their ignorance the principles ventilation, 
which led them adopt the worst measure they could possibly 
have chosen, namely, wall themselves into small, hermeti- 
cally closed space, where they were certain die, soon 
the limited supply oxygen was exhausted. This exactly 
what was done the Avondale mine, with the same fatal re- 
sult. The miners West Pittston even kept several mules 
with them, vitiate the air still faster and small was the 
space which they huddled together, that three the men 
were actually kicked death the mules, probably after they 
had become too weak get out the way. 

Now, there reasonable doubt that these men might 
have saved themselves simple means, requiring only ordi- 
intelligence. shall try explain this proposition 
that any reader may comprehend it. 


The shaft West Pittston was divided partitions brat- 
tices into several parts. need refer only the division 
the upcast, passage for the air out the mine, and the 
downcast, passage for the the mine. The mine was 
ventilated current air passing down the downcast, 
through the workings and then the upcast. course, the 
and downcast were not allowed communicate with 
each other, except the devious route through the mine, 
which the air was expected follow. While the breaker was 
fire, there wasa strong draught one these passages (it 
immaterial which) and down the other. Hence the smoke 
and gases combustion poured through the mines, just 
fresh air would under ordinary circumstances. escape 
them, the miners retired part which could shut off, and 
Walled themselves in, beyond hope succor. Where they 
were, the air grew rapidly worse and the measures 
taken the surface put fresh air down help them the 
slightest degree. Long before they were dead, all probability, 
the air was better front their barricade than behind it. 

Now what they should have done was break through the 
the partition between the downcast and the upcast the bot- 
tom the shaft, establishing short circuit for the smoke and 
-gas, and then, closing the main gangways, shut themselves 
into, not corner the mine, but the whole mine, the air 
which would not have too bad breathe less than 
twenty-four hours. before that time, the smoke and gas 
would have ceased, and the whole party would have been 
rescued. 


Similar ignorance was shown the miners the surface, 
with regard measures relief. The timbers the shaft 
were fire and was unanimously agreed all the mining 
bosses and engineers present that the first thing done 
was throw water into the order, first, put out 
the fire secondly, create artificial current fresh air 
thirdly, absorb the carbonic acid the shaft. This thor- 
oughly judicious plan was opposed the crowd miners, 
from superstitious notion that would injure their comrades 
below. They brandished the axes with which they had been 
working the breaker, and threatened kill any man who 
put water the shaft. this way, they succeeded delay- 
ing for more than hour imperatively necessary and 
wholly beneficial measure. that the workmen below 
had put themselves beyond relief; and hence cannot say 
that this stupidity directly caused any loss life, unless, 
may be, that the boy, who died outside the barricade. 

are these statements and opinions the 
evidence Mr. one the best mining en- 
gineers the country. Mr. was present during the 
fire, and descended with other brave men into the mine, 
rescue the living and recover the bodies the dead. read 
the history the case before could obliterated and was 
able interpret what others may have seen without compre- 
hending. 


Ferrie furnace will advance the manufacture iron this 
country, infinitely more than the Codorus ore the furnace 
feet diameter and fifty feet high, recently puffed the 
Tribune. 

The bituminous coal fields are doubtless destined within 
few years yield the fuel for the smelting the greater part 
the iron produced this country: Much this coal not 
adapted, its raw state, the manufacture iron the 
furnaces ordinary use, but must first coked. the 
saving the cost the coking process that the chief advan- 
tage the consists. The main argument used 
against the invention the meeting the Iron and Steel In- 
stitute, before alluded to, was that nothing was accomplished 
that could not have been more easily attained simply 
building higher furnaces the 


make the following extracts from Mr. report 
Ferrie furnace maintained saving coal 33.76 per 
cent., ironstone 5.80 per cent., [We should like know 
how this saving brought about.—Ep.] and limestone 
2.80 per cent. over the Coltness furnace, being equal saving 
something like nearly 9s. per ton and this alto- 
gether exclusive the gases produced this new system, 
which are fully utilized for heating purposes, and which may 
estimated least equal 2s. 6d. per ton iron pro- 
duced. England, with superior coal, 22.75 coke 
are required per ton iron and the quality the material 
obtained from Scotch coal reckoned per cent.—from, 
say, cwts. coal—it shows that Scotch makers are this 
process enabled make ton No. pig iron cwts. 
coke, against 22.75 required England. Not only, therefore, 
has competing level the market been attained Mr. 
for Scotch iron-masters, but undoubted superiority 
has been demonstrated over the best English furnaces 
present blast. the self-coking the coal the fur- 
nace, double the quantity for heating purposes also obtained 
compared with the quantity got from prepared coke, the 
fixed carbon the coal being the same time retained the 
smelting chamber, and not allowed escape, the coke 
ovens, during the preparation this form fuel. Such facts 
these cannot but exercise important influence upon the 
coal and iton trade the country. The iron produced 
better and richer carbon, and there immense saving 
coal, ores and lime, which must ere long act materially upon 
those important trades. When this process becomes more 
generally adopted Scotland, where the annual make pig 
iron exceeds million tons, the saving coal alone yearly will 
about one tons; iron ores, 125,000 tons; 
limestone, 50,000 tons dross, 500,000 tons equal 
money something like saving annually. 
have never experience seen any work more 
steadily satisfactorily than the Ferrie furnace did during 
the period the experiment; and, the internal construc- 
tion the flues for preparing the materials seems 
secure and perfect after six months’ trial the day when 
they were built, see reason doubt their stability. 
This opinion has been still further strengthened the Colt- 
ness Company having agreed commence operations im- 
mediately the construction two furnaces the same 
principle, having paid Mr. very handsome royalty for 
the use the patent.” 
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The Pittston Calamity. 

evidence confirms the opinion expressed last 
week, with regard the causes and bearings the accident 
the West Pittston shaft, the 27th ultimo. That the law 
was not literally complied with the owners the mine 
evident but not clear that they were grossly negligent 
the safety their men. Mr. the superintendent, 
deposes that they system how many men had 
down one time. discretionary with the men.” 
Apparently the proprietors winked the transgression the 
law respect the number workmen, view their own 
necessities and those the miners, after long suspension. 
for Inspector has been cruelly handled 
some the newspapers but not right make him the 
scapegoat for the sin (if asin) whole community. 
repeat that there have been many other collieries besides 
the West Pittston working with single shafts, and more men 
them than the law allows. Inspectors give warning, 
appears Mr. the mine-owners warn their men, 
risk and the consequences. the Pittston disaster, Mr. 
attempted, one instance within our knowledge, 
enforce the law against colliery with single shaft, which 
was working over one hundred, instead twenty men. All 
that the inspector can give warning, and this 
disregarded, apply the courts for injunction. the case 
referred to, Mr. applied for injunction and did 
not get it. 

Since the catastrophe Pittston, the inspectors have been, 
course, very active; and number mines have been 
warned, and have temporarily discharged their extra workmen. 
one instance, Inspector notified the proprietor 
certain colliery that was violating the law this respect, 
and the miners immediately held indignation meeting! 
How can men protected, they resent the operation the 
law devised for the purpose their own request, and executed 
men their own choice 


The Glasgow Herald endorses the invention the following 
terms: Mr. has never claimed any great originality 
his patent but has done what other man has yet suc- 
ceeded doing—he has adapted the English furnace, with 
certain improvements, the production first-class iron 
the raw and inferior Scotch coal, without any attempts pre- 
vious coking.” 


The Pacific Glaciers Again. 
Oregon, May 19, 1871. 

Having been favored with copy your journal the 
inst., allow make few remarks reference the 
article Oregon and Washington.” You state that 
there yet proof that published discovery gla- 
ciers the world. under strong impression that 
previous communication you, mention was made 
article entitled ‘‘Mountaineering the Pacific,” which 
published Magazine for November, 1869, more 
than year before Mr. Clarence King’s publication his al- 
leged discovery. the above-mentioned article, which gives 
ascent Mt. Baker, the discovery gla- 
ciers was mentioned, though not dwelt upon such, from the 
fact that was not aware their supposed non-existence. 
foreigner, totally unacquainted with America, never dreamt 
but that they had lo~g ago been discovered, especially they 
were found many years back nearly the same latitude 
the other side the boundary Columb.a, and all 
along the coast into Russian territory. 

Sir, your obedient servant, 


Mr. had said nothing, had made temperate 
statement the causes which led him (in common with other 
inspectors) little lax the discharge his duties, the 
case would have been worse for him than for the multitude 
operators and miners who are guilty the same technical 
transgression. But has chosen vindicate himself as- 
sailing the coroner’s jury, the press, and everybody else 
whom could shift the blame, part which certainly be- 
longs asserts that was not aware the viola- 
tion the law West Pittston—a statement which discredits 
his intelligence, say the least since miner much 
experience should have seen glance that the amount 
coal coming out the shaft was more than twenty men could 
extract. The operators were evidently pushing the produc- 
tion far possible, make for time lost during the 
strike. They were adding fresh men every day, and the 
time the accident, the men appear have the habit 
going down when they liked, without being 

tur contributions aid the fami- 


The most important lesson taught this sad occurrence 
the necessity more intelligence among common miners. 
evident that they not understand the laws nature nor 
respect the laws the State. Obedience either would 
saved their lives. They need educated and education 


the victims one which should naturally touch would protect them better every respect than stacks 
sympathies the public, Yet note that not| statutes legions leagues. 
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Obituary. 
JOHN MURPHY. 

with regret that announce the sudden death 
well-known and esteemed engineer, Mr. 
his residence Harlem, the inst. 

Mr. was born Northcastle, Westchester county, 
the 14th February, 1827. the year 1841 en- 
tered the United States Navy midshipman, and remained 
service until March, 1852. During this time graduated 
the Naval Academy, and was actively engaged during the 
Mexican war. 1850-51, while still the navy, Mr. 
accompanied the expedition for exploration the 
Isthmus Tehuantepec, under the direction Major 
the Engineers, and was assigned that officer as- 
sistant engineer the hydrographic division under 
TEMPLE. 

After aiding the survey the Coalzacoalcos and Jaltepec 
rivers, Mr. division crossed the Pacific and sur- 
veyed the ports Ventosa and Salma Cruz. next ex- 
plored the Rio del Corte and the country bordering Chiapas, 
and collected data for the official reports the botany, mine- 
ralogy, and productive industry the Isthmus. May, 1851, 
explored the river Uspanapa, and the country east that 
tributary the boundary line the Tabasco. 
the expedition returned the United States, when Mr. 
was elected member the American Institute, and spent 
some six months preparing the reports for publication. 

The smallness the navy offering but little prospect ad- 
vancement, March, 1852, Mr. resigned, and engaged 
the profession civil engineering. His education 
engineer not being complete, applied himself study, act- 
ing meanwhile associate editor the New York Free- 
man’s Journal. November, 1853, was employed Presi- 
dent confidential agent the Government visit 
the capital Mexico connection with the settlement the 
Messilla Valley dispute, and performed successfully the duties 
was charged with. his return home resumed his pro- 
fessional pursuits, and 1855 was appointed city surveyor, 
and employed the construction sewers, piers, city rail- 
roads, development streets, etc. During the following year 
was appointed Constructing Engineer the United States 
Navy Yard Brooklyn, where his duties involved many im- 
portant questions. July, 1858, Mr. was chosen 
Superintending Engineer and Agent the Louisiana Te- 
huantepec Company New Orleans, and, with force 140 
whites and 800 Indians, constructed wagon road across the 
Isthmus, and thus opened the route for the transmission 
mails and passengers California. May, 1859, 
made survey the port Huatulco, the southern coast 
Oaxaco. 

Mr. return New York, was elected the 
State Senate from this city, serving one term with credit. 

the year 1860 made the survey for the improvement 
Harlem River, under the supervisors the county New 
York. 

Upon the breaking out war 1861, Mr. offered 
his services the Government, and was commissioned colonel 
the Fifteenth Regiment New York Volunteer Infantry, 
and served Virginia with for uearly two years, during 
which time participated the several campaigns, especial- 
the memorable one the Peninsula, and remained with 
the Army the Potomac until after the battle Fredericks- 
burg, December, 1862. Col. regiment was em- 
ployed regiment engineers. Finding Mr. will- 
ing restore him the naval service, Colonel de- 
clined brigadier-generalship, and January, 1863, accepted 
provisional lieutenant the navy. was 
ordered report Admiral Foote for the purpose recruit- 
ing men for service with the Mississippi Squadron, and two 
weeks enlisted sailors, with whom was ordered join 
Admiral which did. March was assigned 
the command the iron-clad Carondelet, and participated 
all the naval operations. until March, 1864, when, being 
feeble health, resigned and retired private lite. Mr. 
subsequently paid another visit the Isthmus Te- 
huantepec, explored the range Tuxtla mountains, and traced 
out the mineral zone, which included the petroleum springs 
the Isthmus. Julyhe returned the United States, but 
April, 1866, again visited Tehuantepec, and was employed 
developing the railroad and telegraph lines between the Gulf 
Mexico and the Pacifie Ocean. This work occupied him 
until May, 1867, when came back New York, and 
the same year was nominated and confirmed Uni- 
ted States Consul Tabasco, but declined the appointment. 
From that time his death remained New York, various- 
occupied literary and engineering pursuits. 

During the last six years his life Mr. gave con- 
siderable attention the study petroleum and asphalt. 
While engaged upon the survey the Isthmus Tehuante- 
pec, several oil springs and asphalt deposits were brought 
his notice, which subsequently became the owner. 

Personally, Mr. was most estimable gentleman, 
kind-hearted, charitable and hospitable and noted for his strict 
integrity. had seven children, four whom, with his 
wife, survive him. The death Mr. will deeply 
deplored numerous friends, whom had at- 
tached himself his many amiable and -sterling traits 
character. 


The Belgium Trade. 
the year 1870 there were exported from Belgium, ac- 


cording the official tables, 8,232 tons pig and scrap iron, 
122,926 tons rails, 20,705 tons plates, and 75,648 tons 
other kinds rolled iron. this total exportation 62,755 


tons were sent Russia, 57,994 the Zollverein, 28,902 
the Netherlands, 13,318 England, 30,34@ France, 17,810 
Turkey, and 11,924 the United States 


The Physical Constitution the Sun. 
By Professor W. A. NorTon. 

the recent theories the physical constitution the 
sun, based the later discoveries, astronomical and spectro- 
scopic, that propounded few years since has 
been most favorably received. essential feature this 
theory that the sun’s mass consists wholly, great degree, 
gases vapors and that process interchange solar 
matter between the interior and the photosphere incessant 
operation, ascending and descending currents, which the 
Theoretical Temperature the Sun,” pub- 
lished July, 1869, elaborately argued, and appears 
successfully maintained, that the great rapidity circula- 
tion required this theory cannot subsist consistently with 
the received laws gaseous circulation. Quite recently an- 
other theory the sun’s physical constitution has been pro- 
pounded Professor Leipzig, based mainly 
the well-established fact that the solar protuberances, conspi- 
cuously visible total eclipses, and observable all times 
with the aid spectroscope, are most them due violent 
eruptions masses incandescent hydrogen. remarks 
that impossible, without passing beyond the well-known 
analogies necessary for the explanation cosmical phenomena, 
assign any other cause these eruptions than the difference 
pressure the gases emanating from the interior and from 
the surface the sun. make such difference pressure 
possible, necessary admit the existence separating 
stratum between the inner and outer strata hydrogen—the 
latter which, well known, forms important portion 
the solar atmosphere. reference the physical consti- 
tution this must furthermore assume that can- 
not gaseous, and must therefore either solid liquid.” 
remarks further, that with regard the inner masses 
hydrogen bounded that stratum, two suppositions are pos- 
sible, namely The whole interior the sun filled with 
incandescent hydrogen gas, which would make the sun im- 
mense bubble hydrogen, surrounded liquid glowing en- 
-velope. The masses hydrogen, bursting out into protu- 
berances, are local collections bubble-like caverns, which 
form the superficial layers liquid glowing mass, and 
burst through when the pressure the confined gas increases.” 
Professor adopts the latter supposition the more 
probable the two. 


This theory may furnish adequate supposable cause for 
the observed eruption incandescent masses hydrogen, but 
its fundamental hypotheses have secure ground rest upon. 
The notion that the sun’s photosphere the liquid state, 
irreconcilable with the astonishing rapidity with which changes 
often occur the sun’s surface, and also with the fact that the 
vast elevated masses, seen the faculz, occasionally retain the 
same position for several days; and, though suggested long 
since, has not, knowledge, been adopted any astro- 
nomical observer. hypothesis the possible origin the 
sun’s spots, upon this idea, has been framed that affords sat- 
isfactory explanation even their more conspicuous features 
and phenomena. this remark the theory advanced Pro- 
fessor namely, that the nucleus the solar spots 
and the clouds condensation, which surround 
certain height the coasts these islands slag,” offers 
exception. not new, and has been already overthrown 
the investigations The other fundamental hy- 
pothesis Professor theory the physical consti- 
tution the sun, namely, that the masses, which burst out 
into protuberances, are local collections bubble-like caverns 
which form the superficial layers liquid glowing mass, 
does not derive any support from analogical facts. must 
regarded pure hypothesis, unsustained any inherent 
probability, any known fact, other than that which 
framed explain. hypothesis which brings the 
hydrogen eruptive streaming masses the sun’s surface, 
does not suffice. Another arbitrary hypothesis.is required 
dispose the hydrogen which has thus been accumulating 
above the sun’s photosphere for indefinite period time. 

Such being the state the case with regard the recent 
attempts discover the secrets the sun’s physical constitu- 
tion, the light the late remarkable discoveries, seem 
this dilemma whatever conception formed the con- 
dition the sun’s photosphere—whether liquid gaseous—it 
appears contradicted received principles contro- 
verted established facts. are thus naturally led sus- 
pect that either some physical cause has been hitherto left out 
account, which plays important part solar phenomena, 
else the conception adopted the mechanical condition 
the solar vapors radically fault. appears me, that 
good and sufficient reasons may urged that will justify both 
these grounds suspicion and that new point view may 
gained from which may obtain deeper insight into the 
physical processes operation the sun. 

little remarkable that should have been hitherto 
assumed that the facts and laws terrestrial physics can alone 
furnish true philosophical ground for theory solar phy- 
sics and that serious attempt should have been made 
obtain additional light from known processes operation 
cosmical scale the regions space. There class 
bodies, some which, their periodical excursions through 
the fields space, approach quite near the sun, and which are 
general conspicuously subject influences powerful 
nature exerted the sun, besides the force gravitation. 
certainly seems natural expect that these cosmical bodies 


* Comptes Rendus, vol. lx., pp. 89 and 138. 


Journal the Franklin Nov., 1870 also, Philosophi 
zine, Nov., 1870. phic Maga- 


Comptes Rendus, vol. 1,089. 


might give some insight into the nature the farces 

operation the sun’s surface. assuredly too urge 

that the transformations which they undergo under the sun’s 

influence are wholly involved for has certainly 

been satisfactorily established that portion the cometary 

matter becomes subject solar repulsion, and urged away 

this force with high velocity, and great distances from 

the sun, and that this repulsion augments intensity the 

comet approaches the sun.* Now, such energetic force 
repulsion emanates from the sun, and operates cometic mat- 

ter all distances, both small and great, according the law 

inverse squares, there assuredly high probability that 

may play important part that vast arena where solar 
forces are obviously engaged fierce contention. may 
conjectured that the solar vapors are entirely different sub- 

stances from, and wholly unlike, physical state, the 
cometary vapors that appear beso exceedingly subtile. But 
certainly more philosophical suppose that the same sub- 
stances—or substances possessed the same general proper- 

ties—are present all cosmical bodies, and the earth. Be- 
sides, are not without direct evidence this point. 
examining the spectrum furnished the light emitted 
from the comet 1868, detected the presence the vapor 
carbon the brighter portions the comet. has been. 
able discriminate between the light the nucleus comet 
and that its The nucleus self-luminous, and its sub- 
stance the form ignited gas. The coma shines re- 
flected light, clouds do.” 


If, now conceded astronomers, the tail comet 
made matter detached from the general mass the 
comet, reason repulsive action exerted the sun, 
must also admitted that the matter expelled not all urged 
away the same intensity force, and with the same 
velocity for find that much more widely dispersed 
the plane the cometary orbit than consistent with this 
supposition. For example, have shown, theoretical 
matter have been expelled from this comet, with certain 
small lateral velocity, and urged away during certain interval 
time solar repulsion bearing the force gravitation 
the ratio 1-213 they would, the end the interval, 
have been found distributed over narrow band coincident, 
its forward line, with the curved preceding side the tail the 
comet and that the other portions the tail must have been 
composed matter subject various degrees solar repul- 
sion less than this. fact, the definite conclusion was this 
way reached that the preceding half the tail consisted 
matter repelled from the sun with force varying between the 
limits 1-213 and and that the following half was for the most 
part composed matter detached from the comet simply 
reason weakened gravitation toward the sun—the intensity 
the force gravitation along the following side the tail 
being There would seem, then, alternative but 
admit that the tail comet was composed dif- 
ferent substances (or else one substance different physical 
states), subject repulsive action from the sun various 
degrees intensity and either prevailing over the sun’s at- 
traction gravitation, partially counteracting it, and 
giving rise effective repulsion for certain these sub- 
stances, and diminished gravitation for others. The sim- 
plest theoretical explanation that can given this state 
things suppose that the solar repulsion consists series 
impulses propagated waves through the ether space, and 
taking effect upon atoms different sizes with varying intensity. 
obvious that this true, the smaller the atom the more 
effective should the repulsion compared with the gravi- 
tating force soliciting the atom; since the ratio the 
forces should proportional the surface divided the 
volume the atom—assuming that the mass proportional 
the volume, that all atoms have the same density. 
are thus incidentally led infer that the larger comets consist 
variety substances, like the earth. 


The question now arises, What the origin the force 
‘of solar repulsion? There another side the diversified 
picture presented cometary transformations under the sun’s 
influence, which gives some intimations this point. Not 
only certain portion the cometary matter repelled the 
sun, but also repelled the nucleus the comet. 
see large comets series envelupes rise intervals from 
the nucleus, the side turned toward the sun, and recede 
nearly uniform rate until they become dissipated the sun’s 
repulsion. Luminous jets also stream out times from the 
same side the nucleus. These phenomena, can hardly 
doubted, are some way the effect the sun’s heat. The 
simplest and most probable that the 
force which brought into play the sun’s heat the direct 
repulsive energy the heat received the comet. are 
thus led infer that the action exerted the sun upon 
matter the state the cometary vapors, probably consists, either 
wholly partially, repulsive impulses propagated the heat 
waves proceeding from the sun. 

Let now see whether any confirmation these inferences, 
and any additional light the direction our present inquiry, 
can obtained the substantial ground Terrestrial 
Physics. The definite question presented for consideration is, 
whether the results observation experiment afford any 
indication direct repulsive action exerted radiant heat 
the atoms bodies. universally admitted that radiant 
heat, when imbibed body, acts repulsive separating 
agency among its molecules. also conceived that the con- 


* This is generally, if not universally, admitted by astronomers.; The 
author has undertaken, on former occasions, to establish by rigorous cal- 
culation that the luminous train of Donati’s comet was developed by a 
force of solar repulsion co-operating with the attraction of gravitation— 
both according the the inverse squares. 
xxxil., pp. 54-66, 


t Silliman’s Journal, I, vol. 
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duction heat radiation from atom atom. The most 
from these facts is, that the waves radiant 
heat, which pass from atom atom, directly urge the atoms 
away from each other repulsive impulses. Instead, how- 
ever, adopting this simple idea, physicists have generally 
been inclined refer the expansion bodies from heat 
some mode motion the atoms originated the heat re- 
ceived, though detailed satisfactory explanation has yet 
been given the manner which such motions would di- 
rectly originate expansion. Strangely enough, this notion 
even entertained physicists, who regard heat the only 
cause the repulsion subsisting among molecules bodies. 
should here noted, that the expansion all bodies 
matter from heat ascribed direct impulsive re- 
pulsive action heat waves proceeding from one atom and 
falling upon the surrounding atoms, then this force takes effect 
the greatest distances which the atoms are separated 
the rarest gas under the feeblest pressure and would thus 
led expect that heated bodies contact with each other 
might manifest signs repulsion. point fact, many evi- 
dences heat repulsion subsisting between particles differ- 
ent bodies, contact close proximity, have been adduced 
different experimentalists and writers physics, some 
which may briefly mentioned. ‘‘When pure silica 
extreme state division highly heated, the slightest mo- 
tion then causes the particles the powder slide over each 
other, and the surface the powder thrown into undulations 
almost like those liquid.” rise temperature at- 
tended with decrease capillary attraction. Also the fric- 
tional resistance the flow water pipes diminished 
heat. spheroidal state liquids complicated re- 
sult four different causes. The most influential the re- 
pulsive force which heat exerts between objects which are 
closely approximated each other.”* The vibrations 
heated metals, shown Instrument,” 
resting block metal, are probably due the 
direct repulsive force heat, maintained 
Edinburgh, opposition Farapay, who con- 
ceived that they were attributable the sudden expansion 
heat the body which the rocker rests. expla- 
nation these curious phenomena adopted 
who endeavors overthrow Professor His 
experiments disclose the fallacy certain features 
the theory, but not dislodge the fundamental idea that the 
phenomena are due force heat-repulsion. This might 
made apparent had space for statement the gene- 
ral principles which the explanation rests, and for detailed 
discussion the results the experiments. 


Let now consider any sufficient evidence exists 
general force molecular repulsion operation all tem- 
peratures—beyond the sphere sensible adhesion, cohesion. 
need, fact, look farther for this than the simple 
fact that the ordinary contact bodies the interval dis- 
tance between them, minute is, much exceeds the range 
the attraction cohesion, adhesion for such con- 
tact the weight the upper body counteracted repul- 
sion between the molecules about the point contact. 
has shown his Mechanical Philoso- 
phy,” that two glasses, one slightly convex, the other flat, 
are placed oneach other and pressed force 1000 pounds 
the square inch, they are still the distance trom each other 
the thickness the top soap bubble just before 
bursts, least 1-4450th inch. effecting this con- 
tact there was evidence any attraction existing dis- 
tances greater than that which the contact occurred. 
similar remark may made with regard all cases the 
apparent contact homogeneous substances under moderate 
pressure. only increasing the pressure more less, 
that the contiguous particles can brought within the range 
their reciprocal attraction cohesion. When the particles 
are readily displaced among themselves under the direct action 
pressure, blow, the case soft malleable sub- 
stances, permanent union may effected without difficulty 
between the surfaces that is, the outer repulsion some 
the particles may overcome, ‘their attraction cohesion 
brought into play the reduced distance, and equilibrium 
established the neutral point between this attraction and the 
inner repulsion. This occurs the welding iron. 


Other evidences effective repulsion operation be- 
tween the molecules bodies contact, close proximity, 
are cited treatises physics; although not distinctly 
recognized that the sphere its action lies entirely without 
that the effective molecular attraction. Now, what the 
range this effective repulsion between bodies? obviously 
extends only small distance. well-known ex- 
periment has established that, when bodies are separated 
considerable distances, they tend toward each other the at- 
traction gravitation. But are therefore conclude that 
the repulsive action, energetic the near approach the 
molecules, has vanished altogether when they are considera- 
ble distance apart? not more probable that this force 
confined the surface molecules, and disappears moderate 
distances, comparison with the attraction gravitation 
which the result the action the entire masses each 
other, because decreases according the inverse squares 
the distance between the surfaces instead the distance be- 
tween the centres? have elsewhere shown* that the force 
gravitation cannot the attraction cohesion operating 
considerable great distances. sui generis, en- 
tirely distinctfrom the forces the attraction and 
repulsion operation minute distances, and determining 
the constitution bodies and their mechanical properties 


* Miller’s Physics, p. 285. 
t Philosophical Magazine, vol. xxxviii., p. 33, 


string damped,” held the thumb and finger, near 


fiddle-bow, divides itself throughout its whole length into 
number vibrating segments, with points motion, 
nodes, between each segment. The number vibrating 
segments depends upon the rate vibration the point encir- 
cled the and thumb. ‘Thus, the positions the 


and operates conjunction with, but independently of, these 
forces.*—The American Journal Science and Arts. 


* In my paper on Molecular Physics, published in Silliman’s Journal, vols. 
xxxviii, xxxix and xl, [have deduced from the fundamental conception of 
a primitive molecule (or chemical atom) adopted, a force of molecular re- 
pulsion operating beyond the sphere of the molecular, or cobesive attrac- 
tion ; and reached the conclusion that this force has its immediate origin 
in the physical change to which the development of heat is in every in- 
stance due, viz. : an inward or contractile vibratory movement of the 
electric envelopes by which all atoms are conceived to be surrounded, as 
well as by ethereal atmospheres. It is accordiagly termed the molecular 
heat-repulsion. The repulsive energy of heat in operation on any mole- 
cule, is the sum of all the ethereal impulses developed by such move- 
ments of the envelopes of other molecules (whether originating in the at- 
traction exerted by the central atoms on their envelopes, or in an external 
collision or pressure), and propagated to the molecule. From the princi- 
ple of interception of wave-force it results that the external repulsive ac- 
tion exerted by a solid body is confined to the surface molecules ; while a 
force of heat-repulsion is propagated to an indefinite distance from all the 


molecules of a gas. 
[To be Continued.] 


DEPARTMENT POPULAR SCIENCE. 


Professor Tyndall Sound.” 

his series lectures ‘‘Sound,” the Royal Institution 
Albemarle street, large auditory. This lecture was devoted 
chiefly the exposition the laws which govern vibrating 
musical strings. 

Professor means india-rubber tube hang- 
ing from the roof the theatre down the lecture table, 
showed that when jerk given the lower end, the pro- 
tuberance wave raised upon the tubes along 


its fixed end, and, being there reflected, returns 


the hand which the jerk was imparted. time required 
for the pulse travel from the hand the fixed end the 
tube and back, that required the whole tube execute 
complete vibration. When series pulses are sent 
succession along the tube, the direct and the reflected pulses 
meet, and their coalescence divide the tube series 
vibrating parts called ventral segments, which are separated 
from each other points apparent rest, called nodes. The 
number ventral segments directly proportional the rate 
vibration the free end the tube. The hand which pro- 
duces these vibrations may move through less than inch 
space while the accumulation its impulses, the ampli- 
tude its ventral segments may amount several inches, 
even several feet. 

then experiment, showed that stretched musical 


one its ends, and then made vibrate means 


points greatest motion and motion horizontal 
stretched vibrating string may calculated before the vibra- 
tions are set up. The lecturer proved this means some 
little some colored red, and others blue. 
placed the red ones the parts motion, 
and the blue ones the points greatest motion then when 
the string was made vibrate means the blue 
riders were all thrown off, whilst the red ones remained astride 
the string. notes corresponding the division string 
into its aliquot parts, are called the harmonies the string. 

some experiments Professor used three 
tuning forks whose rate vibration was 64, 128, and 256 times 
per second respectively. One end string was attached 
one end the tuning fork number one, and the other end 
the string, after passing over damper, had definite weight 
attached, and when the fork was made vibrate, the string 
vibrated also one great ventral segment. But when the 
same string, under like conditions, was attached either 
the other forks, would not vibrate single vibrating seg- 
ment, until the weight, and thereby the string, 
was altered. altering the length the string, without 
altering the weight, could made vibrate one ventral 
segment with different forks. Any alteration the thickness 
the string also influenced its vibrations. 

Professor made these vibrations clearly visible 
the whole audience, darkening the theatre, and illuminating 
the strings means the electric light, that they threw 
long shadows the screen, and when they were made 
vibrate, shadowy segments gauze-like appearance were 
seen. another experiment showed the segments 
exceedingly beautiful fine platinum wire, several 
feet long, was attached one end one the tuning forks, 
and then made red hot means current electricity 
passed through from forty-cell battery. When the 
fork was then made vibrate, the red hot wire was thrown 
into vibrating segments, and wherever vibrated most was 
course most cooled the there became dark—lost 
all its redness. But the nodal points remained red hot. 
Thus its own vibrations was divided into red hot and 
and dark sections. While thus vibrating, the red hot nodal 
points were hotter than while the whole string was rest, 
because the cooling the other portions the wire increased 
their electrical conductivity, and thus more powerful current 
acted the points motion. 

experiments like these, Professor proved that the 
following four governed the vibration strings: The rate 
vibration inversely proportional the length in- 
versely proportional the diameter directly proportional 
the square root the stretching weight tension and 
inversely proportional the square root the density the 
string. When strings different diameters and densities are 
compared, the law is, that the rate vibration inversely pro- 
portional the square root the diameter the string. 
The amount motion communicated vibrating string 
the air too small perceived sound, even small 


distance from the string. Hence, when strings are employed: 
sources musical sounds, they must associated with sur- 

faces which take their vibrations, and transfer them 
surrounding air. Thus the tone harp, piano, guitar, 

violin, depends mainly upon the sound-board the 

ment. tuning-fork held the hand makes very little noise 

when struck, but the end then placed upon table 
sounding-board, the large surface wood takes the vibra 
tions, consequently the surrounding air thrown into loud 
musical waves. When any two forks strings placed near 
each other have tendency vibrate the same rate, the one 
which motionless tends take vibrations from the other 
when the latter made sound, the vibrations being conveyed 
the air the sounding-board. Professor fixed 
one tuning-fork the top box, then struck another 
which held his hand, immediately after which held 
the vibrating fork within quarter inch the motionless 
fork the box. The latter fork then began sound, since 
took the motion the other one the waves air the 
noise made the first fork could not heard the persons 
present, because was held the hand, and had sounding- 
board. These two forks had the same rate vibration, other- 
wise the experiment could not have been performed. two 
pendulums, which vibrate the same rate, hung upon the 
same wall, and one them, with the clock belonging it, 
set motion, the other pendulum will often begin swing 
after the lapse little time, because the accumulation 
small impulses following each other regular succession. 

The lecturer said that when string vibrates whole, 
usually divides the same time into its aliquot parts. 
vibrations are superposed upon the larger, the tones corre- 
sponding the smaller vibrations, which are known over- 
tones, mingling the same time with the fundamental note 
the string. Itis the addition such overtones different 
proportions fundamental tones the same pitch, which 
enables the listener distinguish the sound clarionet 
from that flute, and the sound violin from both. 
Could the pure fundamental tones these instruments de- 
tached, they would undistinguishable from each other but 
the different admixture overtones the different 
ments renders their timbres diverse, and therefore distinguish- 
able. When stretched string plucked aside, agitated 
bow, all the overtones which require the point agitated for 
node vanish from the clang the string. The point struck 
the hammer piano from one-seventh one-ninth the 
length the string from its striking this point, the 
notes which require node cannot produced, source 
dissonance being thus avoided. 

the close this lecture, Professor took small 
vertical glass tube, about eighteen inches long, open both 
ends, and fixed stand. Then inserted small gas 
flame it, that, usual under such conditions, the flame 
began make singing noise, which noise the lecturer stop- 
ped placing his finger for instant the mouth the 
tube. Then asked his assistant, Mr. sing 
the flame, which did most melodious manner, the note 
being much like that made screech owl, but when the 
sound the voice reached the same pitch that which the 
flame had tendency vibrate, the flame instantly began 
sing, but would not sing response sounds any other 
pitch. The principle which the one vibrating body thus 
took motions from another, was, course, the same that 
already wherein two pendulums two tuning- 
forks were each made sing the other.— Mechanics’ Maga- 
zine. 
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Subjects requiring the aid of engravings will be fully 
illustrated by cuts prepared by the best artists. ureat 
pains will be taken in this department. 

SUBSCRIPTION. 

Subscription price $4 per annum, in advance. Any 
person sending the names four subscribers, with 
the full subscription rate, $16, will receive an extra copy 
free. 

SINGLE COPIES, TEN CENTS EACH. 
Aas Specimen Copies sent free on application toth 
Publishers. Address, 
WILLARD P. WARD, Manager, 
P. O. Box 4404, 37 Park Row. 


News Dealers supplied by the American News Company 
121 Nassan St., New York. 


W. G. ATKINSON, 


CIVIL AND MINING ENGINEER, 
Pox 393, Charleston, Kanawha co.. Va. 


Surveys. Plans, Superintendence, and Construction in 
Engineering, Architecture and Mining, in any part of the 
country. REFEREN ES : 

Gen. Geo. 8. Greene, late Chief Engineer of the Croton 
Aqueduct Department, N. Y. ; Col. T. P. Shaffner, Pres’t 
Nitro-Giycerine’ Co., 80_Broadway, N. Y. ; Henry Biack- 
stone. Chief Engineer, Pittsburg, Pa. ; Gen. Jos. R. An- 
derson, Ricomond, Va. ; and many others. 


WILLIAM 
Kings County Steam Boiler- 
Works, 


MANUFACTURER OF 


High and Low-Pressure Steam Boilers. 
ALSO, 
PATENT UPRIGHT RETURN TUBU- 
LAR 


TANKS, GASOMETERS, PANS, COOLERS, 
AND 
ALSO, 

ANDERSON’s Improved Machine for 
GRINDING SEATS VALVES. 

Res. 345 and 347 First Street, 


(Old Nos. 277 and 279, 


near North-Fourth, (P.O. 80X 213.) Brooklyn, EF. D, 


J, M. Rue, Sole Agent, 265 Broadway, New York. 
a@ Special attention given te repairs. 


decé-Gm 


BLAKE’S STONE BREAKER. 
— 
LEHICH ZINC COMPANY. 
| | 


13, 


381 


SUPPLIES. 


PATENT IMPROVED 


PRESSURE BLOWER, 


FOR CUPOLA FURNACES AND FORGES. 


Also manufacturer of the Sturtevant Patent Improved 
ae Blower and Exhaust Fan. Send for illustrated cata- 
ogue. 
B. 72 Sudbury street, Boston, Mass. 
n29:ly . 


LYON, 
MANUFACTURER 


Patent Portable Hydraulic Jacks 


and Punches. 
GRAND STREET, NEW YORK 


For Raising meavy 
Weights, such as Lo- 
comotives oilers, 
Guns, Heavy Machin- 
ery, Wrecking Pur- 
poses, putting togeth- 
er Water and Gas 
Pipes, pushing off 
Cranks aud Propel- 
lers, Pulling, Proving 
Chains and kKopes, 
setting up Rigging, or 
Pulling Stumps, 
Punching and Shear- 
ing Iron, Die-Sink- 
ing, etc. 

IMPROVED 
PATENT HYDRAU- 
LIC JACKS, that run 
out their entire 
ength in a HorizonrTat or any other position. 


PATENT HYDRAULIC PUNCH, 
Ap 12;ly 


For Punching Iron, Die-Sinking, etc. 


Mey Vre Separator 


trator Outrivals all others in its Sim- 
plicity and in the perfect manner 
in which it Concentrates the 
various Ores. 


Minerals and Ores in which the difference 
of specific gravity is so slight and 
which are also sometimes in such 
fine particles as to defy sepa- 
ration by any other ma- 
chinery or method, are 
readily separated by 
this Concentrator, 

It is warranted also to separate diamonds 
and other precious stones from sand 
and pebbies.—A feat never before 
accomplished by machinery. 


Mr. W. Bement, of Georgetown, Col., concentrating 
Silver ores, says: ‘lam satisfied your machines can 
not be beaten; they are simple, require no power 
(comparatively,) and do not get out of order.’’ 

A comparison is challenged between the results ob- 
tained by the approved methods of water concentration 
and the complete system of dry-ore conceutration in 
the amount of ore saved, quantity concentrated, 
economy of working, and comfort of the operators and 
workmen. 


Parties interested in mining are invited to 
call at No. 210 Lidridge street, New York, where they 
may see a machine in operation and have samples of 
their own ores crushed and conceptrated. 

For information and circulars, apply to 

Ss. R. KROM, 
No. 210 Eldridge street, New York City. 


IRON FOR MINES. 


> 


Light Locomotives, for use Mines, etc. 


MINING ETC. 


IRON WORK, ETC. 


— 


N LNING MACHINERY OF ALL KINDS. 
4 MANUFACTURED BY MOREY & SPERRY. 


Steam Pump Manufacturing Company 
MANUFACTURERS OF THE 
WOODWARD PATENT IMPROVED SAFETY 


Steam Pump and Fire Engine. 


RAFFERTY. 


GENERAL 


MACHINERY MERCHANTS, ENGINEERS, AND 
MACHINISTS, 


Manufacturers of Stationary and Portable Steam En- 
— and Boilers; also Flax, Hemp, Tow, Oakum, 
ad 
ROPE MACHINERY, 
MILL GEARING, 
SHAFTING. 
Lathes, Planers, Drills, Chucks, etc. Iron and Brass 
—- Judson & Snow’s Patent Governors constantly 
on hand. 
OFFICE AND WAREROOMS, NO. 10 BARCLAY 
STREET, N. Y. 
Office and W orks, Paterson, New Jersey. 
JosErx C. Topp oct-27-tf. Ra¥FFERTY. 


OOPER’S AND REFINED GELA- 
TINE. 


STEAM, WATER, AND GAS FITTINGS OF ALL KINDS. 


Also dealers in WROUGHT IRON PIPE, BOILER 
TUBES, etc. Hotels, Churches, Factories, and Public 
Buildings, heated by Steam, Low Pressure. 

Woodward Building, 76 and 78 Centre street, corn 


HOWLAND PATENT ROTARY BATTERY 


of 12 stamps. It requires no frame to putitup. Gua- 
ranteed to crusn 2% to3 tons per day to the stamp. 
The best Battery ever used for amalgamating gold, or 
crushing silver ores, dry or wet. Can be put up on a 
mine in running order for one-half the price of the 
straight battery, and in three days after its arrival at 
the mine. 12-stump battery, 20,000 pounds, with frame 
complete; 6-stamp battery, 7.000 pounds. Every mill 
run at shop before shippizg. 


CALIFORNIA STAMP MILLS, 


All the various styles of Pans, Amalgamators, Rock 
Breakers, Separators, Settlers, Concentrators, Dry or 
Wet, for working Gold, Silver or Copper Ores, the same 
as built in Californiaand at lower prices. SHOES AND 
DIES made of the best white iron. Send sizes and we will 
make patterns, and forward Shoes and Dies at low pri- 
ces. Engines, Boilers and fixtures, and other Machine- 
ry made toorder. Also, Howland’s Patent Rotary Valve 
Double or Single Engines. 

Irons for the best California stamp mill, straight bat- 
tery, complete. Also, Irons for low mortar, old style 
mill, and ail other kinds. 

Aap” Send for a Circular. 

Address 


Worth street, New York. Formerly 77 Beekman stree 
mar GEORGE WOODWARD, 


COOPER HEWITT, CO., 


NO. BURLING SLIP, NEW YORK. 
Bar Iron, Braziers’ Rods, Wire Rods, Rivet 
and Machinery Iron, Iron and Steel 


EVERY POSSIBLE VARIETY. 


Wire of all Kinds, Copperas, 
&e., &e. 

RAILROAD IRON, COOPER WROUGHT IRON BEAMS 
AND GIRDERS, 

Semi and Cast-Steel, Gun-Barrel and Com- 
penent Iron, 

PUDDLED AND REFINED CHARCOAL BLOOMS, 
Ringwood Anthracite and Charcoal 
Pig Iron. 


Works at Trenton and Ringwood, N. J. 
May 17:ly 


MOREY & SPERRY, 
95 Liberty Street New-York. 


SAFETY 


THEBESTIN 


Jan 10:y 


STREET, E. R., 


ALB ERT BRIDGES, 


MANUFACTURER AND DEALER IN 


NEW, 
Railway and Mining Supplies and Machinery 


Goa & GAKWISON, MANUFACTURERS OF 
Steam Pumps, 
Vacuum Pumps, 
Steam Engines, 
Vacuum Pans, 
And all the various con- 


a 
oe Ba nections, For sale at the 
fee] Pump Woxks, 
26, 23 and 30 First street, 
Williamsburgh, N. Y. 
= = sepli-6m 
Niagara Steam Pump Works. 
= N > 
2 
= — = 
Ball’s Patent Telescope Jack. 3 
For Pamphlets with Price-List and Testimonials, NO. 46 COKTLANDT STREET, wa ¢ 
Address ROOT STEAM-ENGINE CO., Box, 2843. New 
Avenue, cor 28th Street, aug 31-ly 
april:18:3mos New York. | 


Patent Fly Wheel 


STEAM ENGINE 


MINED BY THE 


ADAMS STREET, BROOKLYN, 


Sole Manufacturer of 
HARDIOCK’S PATENT DOUBLE-ACTING 
STEAM PUMPS AND FIRE ENGINES, 


CONSOLIDATION COAL COMPANY, 


Of the best quality for manufacturing, steam geacrat- 
ing, and domestic purposes. 


Orders received the Cargo COMBINED. Patented England, Belgium and France. Send for 
New York Office, Broadway. 
Kilby street, Boston. SOLICITOR PATENTS 


All order short notice. 
Brooklyn, 
Office : 50 & 52 John street, New York. 


Four First Premiums, American 
1870. 


THE ALLEN ENGINE WORKS, 


Fourth Av. and 130th and 131st Streets, 


AND COUNSELLOR-AT-LAW, 


Advice in Patent Law given free. mar 8:t?f 


Baltimore and Georgetown Agency, 
G. Mrrepirs, South Gay street, 


Mch 7 tf Baltimore. 


BIDWELL’S COAL OIL AXLE GREASE. 
THE BEST IN THE MARKET. 
USED BY ‘ 
RAILROAD MANUFACTURING COMPANIES 
ROLLING MILLS, AND UPON VEHICLES 
OF ALL KINDS. 
SEND FOR CIRCULAR AND PRICE LIST. 
DANIEL BIDWELL, MANUFACIURER, 


ROGERS 


Successors to 


AsHOROFT, and 
Co., 


Railway Machinists’ 
Supplies, 
and JOHN STREET. 


JO 


New York City. 254 PEARL STREET, 
™:28:6mos NEW YORE. 
Sole Agents for MANUFACTURERS OF 
STEAM GAUGE, ICROSCOPES FOR 
Also Agents for VESTIGATIONS and Educational Purposes, Price 


list sent free. 
c21-fm 


AGIC LANTERNS FOR SUNDAY 
M Schools, Academies, Public Exhibitions, and 
Parior Entertainments. Lilustrated priced catalogues 
sent free, T. H. McALLISTER, Optician, 
Dec.21:6m, 49 Nassau street, N. ¥ 


IAMONDS AND CARBON turvished and set 

for drilling rock, sawing or working stone, also 

Giasier’s Diamonds. See ENGINEERING 4ND MINING 
+ JouRNAL, January 17, 1871, tor iurther particulars, 


T. H. MCALLISTER, Optician, 


LINDSAY WRENCHES, 49 Nassau etreet, N. ¥ 


STURTEVANT BLOWERS, 
JUDSON GOVERNORS, 
WILDER’S PATENT PIPE- 
WRENCH AND CUTTER. 
Manufacturers of 
STEAM and WATER GAUGES, 

Importers and sole agents 
for the United States of 
* GLASSES. 


PORTER’S GOVERNOR, 
The Allen Boiler, and 


STANDARD STRAIGHT-EDGES, 
rface-Plates, and Angle-Plates. 


! 


THE ENGINEERING AND MINING JOURNAL. 
BSTEPHEN 
a q 
q 
P 
j 


THE AND MINING JOURNAL. 


BLICATIONS. 


THE MANUFACTURER AND BUILDER, 


Western and Company, Publishers, 
Park Row, New York. 

ANNUAL SUBSORIPTION Paice (invariably in advance), 
$1 50 each for less than four copies; four to nine 
copies, $1 25 each ; ten to fourteen copies, $1 20 each ; 
fifteen to nineteen copies, $1 10 each ; twenty copies, 
$l each. Papers are addressed to each name. 


LIST PRIZES. 


THE 


Builder, 


Offers both 


AND VOLUNTEER CANVASSERS, 
For cash subscriptions, 
Princely Premiums for Great Efforts, 
And 
RETURNS FOR THE SMALLEST 
FAVORS. 

Almost anything the world, great small, 
that any body wants, can acquired canvass- 
ing for 

Manufacturer and Builder, 
With less expenditure time and labor, most 
cases, than any other method. 


not found with terms precisely specified the 
following 


Select Descriptive List Hundreds Bich 


Premiums, 
only necessary write Western Co., 
Publishers, Park Kow. New York, describing 
and special terms will 
made for obtaining Prize for Suscripticns 
most cases, terms that are equivalent 
ING THE CANVASSER 


NEARLY ALL CAN COLLECT, 
‘as will seen examining the List. 

these days, CAPITAL necessary for estab- 
first-class periodical like 
profitable spite its gigantic ex- 
penses. Capital necessary pay for the best 
productions the best writers, for the costly de- 
signs and engravings, for the fine, thick paper, 
and for the extra style printing, that make THE 
MANUFACTURER AND the type new 
era American polytechnic journalism. Capital 
above all necessary PAY THE ARMY 
employed bringing the merits 
and benefits this journal home the 
gent millions the American people. 


OUR PLAN FOR 
WITHOUT STINT 


For these purposes, and 


MAGNIFICENT PAY 
all who help us. 


desire pay out the coming year not less 
than Quarter Million Dollars from our re- 
ceipts and reserves, for the services Volunteer 
Agents alone, all the States, Territories, and 
North Our paper chal- 
lenges comparison with the best Journals Arts 
and Engineering the world. the same 
time one the cheapest publications ever issued 
from the and all its attractions now 
add range Premiums tantamount almost 
free gift our paper, our labor, our earnings, for 
year, for the sake introducing Manv- 
whose patronage future years will recompense 
our present lavish outlay. 


For these premiums are to be not only offered, but 
paid; not only paid, but paid promptly, to the letter 
and spirit of the description, and to the satisfaction of 
all. Every premium is of the best and most desirable 
kind we can select, and from manufacturers whose 
names are w guarantee of excellence. 

The premiums range from twenty- -five cents to 
twelve hundred dollars in value—the prices annexed 
are in no case exaggerated, but the actual cash value 
invariably—so that one who aims ata large premium 
will not lose his labor even if obliged by any cause to 
suspend his efforts, because never too late de- 
ci¢e what premium to select, and no list is too small to 
earn a valuable prize, or rather a choice of many valu- 
able prizes. 

Every class of persons can share in this profitable 
employment, at times, in ways and in places suited to 
their circumstances, and with rewards adapted to their 
different desires. 

You never know what you can until you Try. 

Thousands of persons, of both sexes, once straitened 
and perplexed to get a living, have suddenly found out 
that they had the gift get rich canvassing! 
the nature the business, and particularly 
man nature ; siudy the arguments and inducements 
for subscription to Taz MancracTURER AND BUILDER, 
day your planus well, and get every body to help you, 
and Len le acting discourage or stop you. 

ln the following table is given the price of each ar- 


free, at $150 a year ; also at the club rate of $1 a year. 

The descriptions of a few articles are given in the fourth 
column, the balance is given in our Descriptive Premium 2.. 
Sheet, will sent application those who Forge, Root’s patent, 


contemplate getting up clubs. 


List Premiums and Terms 
for 1871. 


Free Field for 
Competition. 


No. Names of Premium Articles. 


FROM PATTERSON & BROS. 
2—Case Mathematical Instruments 
3—Case Mathematical Instruments 
4—Pocket Knife. 
S—Pocket Knife. . ... 
6—Pocket Knife. .... 
7—Lady’s Pocket Knife............ 
8—One dozen Knives and Forks... 
9—One dozen Knives and Forks.. 
10—One dozen Knives and Forks.. e 
11—One dozen Knives and Forks ... 
212—Carver and Fork 
13—Fiuted Sharpening Steel ....... 
FROM HALL, ELTON & CO.’8 PLATE. 
14—One dozen Tea-spoons, medal- 
15—One dozen Table-spoons, medal- 
lion 


16—One Table Forks, ‘medal- 


17—Butter-Knife, medallion, solid... 
18—Soup-Ladle, medallion. ..... 
19—Ice or Water-Pitcher, No. 3..... 
20—Pocket Fruit-Knife, No. 12...... 
21—Revolving Butter-Cooler, No. 80. 
22—Cake-Basket, No. 1867.......... 
23—Caster, 6 bottles, chased, en. 


24—Fruit Basket, No. 200.. 
25—Child’s Cup, No. 041............ 
26—Knife, Fork, and Spoon, chila’s 
set, MOFOCCO CaBE 
27—One dozen medal- 
HOD. 
28—Tea Set, gold lined, ‘No. 
29—Tea Set, No. 1866 ....... eovccce 
FROM COLBY BBOS. & CO. 
M MABIE, TODD & CO. 
$1—Gold and Pencil, rubber 


‘Pen and Pencil, rubber 


in box...... 


FROM HENRY RUSSELL & CO. 
36—Downer Mineral Oil Lamp, No. 
3 7—Downer Mineral Oil “Lamp, No. 
FROM C. ¥. A. HEINRICH, 
38—St. Germain Student Lamp, 
largest size....... 
FROM FAIRBANKS & CO. 
39—Family Scales. 
FROM COLBY BROS. & CO. 
40—Clothes-Wringer...........- 

FROM ALEXANDER M. LESLEY. 
41—Refrigerator, the Zero, No 38.. 
42—Cooler, the Newport, No. 1..... 
43—Hot-Air Coal Furnace, the 

Gothic, No. 9.......... 

44—Hot-Air Wood Furnace, Gothic, 
NO. 
FROM THE STANLEY RULE & LEVEL CO. 
45—Iron Bailey’s 
4 Smoothing-Plane, Bailey’ 8 
47—Iron Jack-Plane, Bailey’s patent 
48—Iron Fore-Plane, Bailey’s patent 
49—1Iron Jointer-Plane, Bailey’s pa- 
50—Wood Smoothing-Plane, Bailey’ 8 
Patent 


FROM POST & GODDARD. 
54—Machinists’ Hand-Taps.. 
55—Machinists’ Hand-Taps 
56—Machinists’ Hand-Taps (your 
CHOICE) 
57—Screw-Plates and Dies, size A... 
S8—Screw-Plaies and Dies, size B1.. 
59—Screw-Plates and Dies, size C 1.. 
60—Screw-? lates and Dies, size D1. 
61—Tap-Wrenches, size A........... 
62—Tap-Wrenches, size B.. 
63—Tap-Wrenches, size C.... 
64—Set ot 11 Taper Shank-Tw ist 
65—Set of 29 Drills, straight shank, 
mounted, No. 9. 
66—Set of 60 Drills, ste elwire gauge 
from 1 to 60, No. 12.......... 
of 21 Taper- Drills, 
0. 3 


- Drill- Chucks, 
Beach’s for 
No. 


7O—Self - ‘Ce ntering Drill - shucks, 
Beach’s patent, for drilling, 
NO. 
7i—Self- Centering Drill - Chucks, 
Beach’s patent, 0 to 3-16, No.1 
72—Self-Centering Drill- Chucks, 
Beach’s patent, 1 to 60 8. W. 
73—Self-Centering Drill -Chucks, 
Beach’s patent, 0 to 4g, No. 3. 
74—Drill-Grinding Machine, No. 1.. 
75—Drill-Grinding Machine, No. 2.. 
76—Auger-Bits, your choice of 4 sets 
FROM L. W. POND. 
77—Foot-Lathe, No. 1.............. 
78—Foot-Lathe, No. 2 
FROM COLBY BROS. 
79—Miniature Steam- -Engine and 
FROM RUSSELL 4 SPEIR. 
80—Steam -Engine (1 H. P.), and 


84—Steam-Pump, C. B. Hardick’s, 
MO. 
85—Steam- Cameron & Co.’s, 
86—Sieair-inmp, Cameron & Co.’ 
87—Anie rican Submerged Pump.... 
FROM GEORGE TALLCOT. 
88—Turbine Water- Wheel, Rey- 
89—Turbine Water - Wheel, Rey- 
90—Turbine Rey- 
nold’ 36 


is partly to get these that we offer premiums to canyas- 
sers. 

6. Specimen numbers, cards, and show-bills will be 
supplied free, as needed by canvassers ; but they 
should be used carefully and economically, as they are 
very costly. 


$50 00} 70 
(92 notary Blower, Root’s "patent, 


80 00} 105 | 420 
48 00) 65 | 260 


94—Portable Forge, Root’s ‘patent, 
NO. 80 00) 105 | 420 


f N aber 95 FROM THE Spas SAW CO. 195 ool 195 | as 7. Remit money in Check8 on New York banks or 
required send Post-Office Money Orders. If neither of these is 

98_Labor- Saving Vie, ise i obtainable, Register Money Letters, aflixing stamps 


FROM THE STANLEY RULE & LEVEL CO. 

99—Boxwood two-foot Rule......... 250; 6] 25 

100—Silver-Plated Triangular Draw- 
600] 16] 52 


both for the postage and registry ; put in the money 
and seal the letter in the presence of the postmasier, 
and take his receipt for it. Money sent in any of the 


2501 6 Oil-Stone, mahogany DESC T LI 
400] 12] 36 Every Premium in the annexed list is described in the 
WESTERN & COMPANY'S AGENCY. December MANUFACTURER AND BUILDER, and also i 
; - 4 4 107—Application for Patent and first free to every one desiring it. We have room here for the 
46t056} 50 | 150 | following only: 
—Application for Patent an j 
Government fees............| 66to76| 75 | 250 No. 1—Chest ot Good Tools.—We are able, 


FROM J. W. HUTCHINSON. 
109—English Breech-loading double- 


barrel 100 110 350 
110—Engiish Muzzle-loading dou- 


through the special favor of Messrs. Patterson Brothers, 
of 27 Park Row, to offer chests of the very finest quality 
of tools, of kinds and prices named below. Similar 


5 ul 4 ‘ oo loading Rifle, the Allen] 30 00) 46 | 150 | these are all A No. 1, for practical use, and worth a 
10 13] 58 NO. 2..00000seeceeeeeeseeeee-} 15.00} 22] 75] and for all who know them. Any of these tools may be 
Fy 6 25 115—Melodeon, Yesonant, style G, poses. The tools are of regular size, and but tew ad- 
1 16—Pipe- Organ. “church use, : a 170 00) 146 | 610 | ditions would be required for a journeyman carpenter. 
FROM J. 8. & C. ODELL. 1 jack-plane, $1 75; 1 smooth-plane, $1 50; 1 fore- 
9 17 54 > > 
36 45 | 135] 7 19—Bradbury Square Piano-Forte, 10 in., 50c. ; compass, 6 in., 37c. ; 1 adze-eye hammer, 
MM Rebekissencupsrsseeccns 650 00} 430 |1500 | No. 4, $1 25; 1 hatchet, No. 2, 90c.; 1 draw-knife, 7 i 
chalk-line and spool, 30c.; 1 mallet, 30c.; 1 pair of pliers, 
32 FROM THE UNITED STATES WATCH CO. in., 23c.; Lin.,25e.; 144 im., 35c.; 114 in., 40c.; 6 gimlet- 
nee ee 127—Gold Watch.............. 300 screw-driver bit, 25c.; 1 flat countersink, 25c.; rose, 
29—. ewing achine our bi rew-dri i i 
taper-bit, 30c.; 1 screw-driver in handle, ea., 3 in., 30c.; 


¥ROM MCALLISTER. 
130—Microscope and 48 objects....) 10 00) 14] 40 
FROM COLBY BROS. & CO. 
13 1—Velocipede for Boys...........| 16 00) 16] 52 
FROM MCALLISTER. 
13:2—Magic-Lantern, No. 433 .......] 20 00] 30 95 
FROM H. THOMPSON. 
133—An Easy Chair. . 
FROM D. APPLETON & CO. 
— Cyclopedia, 16 
vols. 


6 in., 50c.; 1 gouge in handle, ea., 44 in., 50c.; 1 in., 
70c.; 1 chisel in handle, ea., 14 in., 30c.; 34 im., 35c.; 
34 in., 40c.; Lin., 50c.; 134 in., 60c,; 1 framing-chise,, 
ea., 34 in., $1; 1 in., $1 10; 144 in., $1 20; 1 auger, 
ea., in., 70c.; Lin., 80c.; 134 in., 90c.; 1 set brad- 
awls in handles, $1 35 ; 1 rule, 2 feet, 25c.; 1 saw file, 
ea,, 4in., ld4c.; 5 in., 17c.; 1 flat bastard file, 8 in., 30c.; 
1 wood-rasp, 50c.; 1 soldering copper, 60c. ; solder nails, 
etc., $1 25 ;=845 O00. 

Nos. 2, 3—Mathematical Instruments for 
Draughting, Drawing, convenient 
not only for architects and mechanics, but for boys 
and girls. These are neatly fitted in beautiful rose- 
wood cases, having dividers with flexible joints, and 
points, semi-circles, pencil and penholders, rulers, etc., 
etc, All the pieces in No, 2 are finished in brass and 
steel ; those in No. 3 are German-silver and steel. The 
pieces are the same in each, but No. 3 is of extra beauty 
and workmanship. 18 subscribers at $1 50 each secures 
No. 2, and 22. at $1 50 eaeh, No. 3. 

Nos. 4, 5, 6, 7—Pocket Knives.—Here’s for the 
boys and girls. These premiums are among the most 
pleasing and useful that we have ever offered. Every 
boy, and girl too, wants a pocket knife. We give them 


FROM G. & C. MERRIAM. 
135—Webster’s Unabridged Picto- 
rial Dictionary... 
136-—Webster’s National Pictor al 
FROM WESTERN & COMPANY. 
137—One back vol. Manufacturer 
and Builder, unbound, post- 
138—Two back volumes Manutaetu- 
rer and Builder, unbound, 


142 ol "310 Library (your 


14 40 choice from liat in spe- $ an opportunity to obtain a most valuable one for 
three blades snd buck-horn handle. No. 5 is a still 
500i 12] 3 146—A $30 Library, “ 43 30 00) 44 144 finer article, with four blades and buck-horn handle. 


Cutlery.—We are giad to be able to offer really good 
articles of American manufacture, such as are compet- 
ing successfully with the best foreign goods. Messrs. 
Patterson Bros., 27 Park Row, who supply us 
with these articles, are also importers of English goods. 
They recommend these knives, manufactured by the 
Meriden Cutlery Co., as equal to any eutlery in the 
market, and theft recommendation is a guarantee wher- 
ever they are known. We offer four kinds of knives, 
and three sizes of each kind. No. 8 have rubber han- 
dies, which are actually boiling-water-proof, so that, 
if they were accidentally to remain in it for severul 
minutes, or even hours, they would not be injured, 
The blades are of the best steel, and warranted 
Dessert size, with forks, sold at $14, For 23 subscrib- 
ers at $1 50, or 78 at $1, we will give either the medium 
size or the table size, sold at $15 50. No. ¥ have ivory 
handles, are selected with great care, have steel blades, 
and are beautiful goods. Dessert size, with forks, 
sold at $18 50. For 41 subscribers, at $1 50, or 100 at 
$1, we will send the medium size, sold at $20 50. For 
34 at $1 50, or 112 at $1, we will send the table size, 
sold at $22 50. No. 10 are made of solid steel, and are 
triple plated all over with pure silver, which will wear 
for a long time, while the knife is actualiy indestruct- 
ible by ordinary use. Dessert size, with forks, sold at 

22. For 37 subscribers, at $150, or 118 at $1, we will 
give the medium size, sold at $24 5v. For 38 at $i 50, 
or 120 at $1, we will send the table size, sold at $25. 
For 38 at $1 50, or 120 at $1, we will send the table 
size, sold at $25, No. 11 have stéel blades, triple-plated 
with silver, and larger ivory haudles, and are really 
splendid goods. Dessert size, with forks, sold at $25 50. 
For 42 subscribers, at $1 50, or 128 at $1, we wll give the 
medium size, sold at $28. For 45 subscribers at $1 50, or 
143 at $1, we will give the table size sold at $30 50. The 
forks, which accompany these premiums, Nos. 8,9, 10, 
are made of genuine albata, and warranted double- 
plated with coin-silver. The forks with No. 11 are war- 
ranted triple-plated with coin-silver. These forks are 
also furnished to us by Messrs. Patterson Bros. The 
carving-knife and fork, and fluted steel, are made by 


154—A choice of good Books (see 
terms in another column).. 
155—A choice of convenient Book- 
Cases (see special sheet) . 
156—A choice of popular Music (see 
terms in special sheet) ...... 
157—A choice of Games and Toys, 
(see terms in special sheet). . 


We have taken especial pains to select in making up 
our price list the NEWEST and very BEsT articles, No 
charge will be made for boxing or packing any article 
on our list. The Premiums, Nos. 4 to 7 inclusive, $1 
inclusive, 99, 101, 105 108 inclusive, 
121 128 inclusive, 187 156, 
157, will each be delivered rree of charge by mail or 
express (at the Post-office or express office nearest re- 
cipient) to any place in the United States or Territories. 
The other articles cost the recipient only the freight 
after leaving the manufactory of each, by any convey- 
ance specified, 


As an aid to those who engage upon large clubs, we 
will count subscriptions by one individual for 1869, 1870, 
and 1871, as three subscribers toward a premium. 
Every new subscriber should have the work from the 
beginning. Bound volumes may be counted in the 
same way—each as one subscriber—except, of course, 
600 640 When they are obtained premium. 


not fail note the following Points: 

1, All subscribers sent by one person count, though 
from one or a dozen different post-offices. But 

2. State with each name or list of names sent that it 
is for a premium. 

3. Send the names as fast as obtained, that the sub- 
200 00) 257 | 900 | Scribers may begin to receive the paper at once. You 

12 00) 19] 65) cam have any time, from one to six months, to fill up 
your list. 

4. Send the exact money with each list of names, so 
that there may be no confusion of money accounts. 
226 60) 270 Old and new subscribers all count premium 


a 


382 18, 1871. 
| 9 00} 18 55 
33—Gold Pen, silver or gold holder, 
34—Gold Pen, extension gold case, 
35—Lady’s Gold Per, ivory holder, 
im BOK. 
925) 171 56 
8 25) 15 45 
750} 10| 35 i 
38 00} 142 | 
5 00} 13] 37 1751 6 
7 50) 15 47 
$50) 11 
and Builder, b 
140—Two back volumes Manufactu- 
rer Builder, bound, post- 
10) for binding the 
52—Wood Jointer-Plane, Bailey's; inding the Manu- 
53—Wood Jointer-Plane, Bailey’s 60} 3 
8 00) 15] 45 q 
44 00) 58 | 175 
68—Set of 9 Bit-Steck Drills, 1-16 to 
280) 6] 25 
10 00} 18] 58 
700) 14) 40 
700) 14} 40 7 
1400) 23) 77 
82—Steam- Engine (5 H. P.) and : 
83—Steam-Engine (10 H. P.) and 4 
q 
j 
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thg Meriden Cutlery Co., with the best ivory balanced 
handles. 

Nos. 14 to £9—Silverware for the Table. 
What would become elegance and refinement the 
furnishing of homes if the ladies (God bless them} 
had not such amiable passion for endlessly beauti- 
fying everything around them? Ever since Eve first 
set out the fruit of Paradise on its broad leaves to en- 
tertain the angel guests of Adam, it has been the prov- 
ince of her lovely daughters to spread the social board 
with attractions still more tempting to the eye than to 
the palate. What, that becomes a woman, will not a 
woman do to make her table shine? We condole with 
them that their means are not always equal to their 
good taste, and propose that henceforth no lady shall 
lack a lustrous silver tea-set, or other piece of similar 
elegance, unless she chooses to. Look at the following 
premiums, all of the celebrated manufacture of Messrs, 
HALL, ELTon, & Co., 36 Park Row, New York ; No. 28 
is silver-plated, gold-lined, beautifully chased Tea 
Set of six pieces, consisting of a coffee-pot, two tea- 
pots, a creamer, a sugar-bowl, and a slop-bowl. The 
style of this set is very neat, new and elegant. Messrs. 
Hall, Elton & Co, warrant these goods to be their best 
triple plate. his is a very desirable premium. No. 
29 is a tea-set with same number of pieces, triple- 
plated, plain, new style. 

Nos, 31, 32, 33, 34, 35—GOLD PENS, Rub- 
ber Mounted with Ever-Pointed Pencils— 
Pens in Gold and Silver Holders—Pens and 
Pencils in Extension Cases.—No. 31 has a 
gold-mounted rubber case, with pencil, and a No.4 
gold pen, manufactured by Mabie, Topp & Co., 180 
Broadway, New York. This and the next, No. 32, are, 
we think, really the best things of the kind manufac- 
tured. The fact that bard rubber is used, shows that 
the gold for the mountings, etc., is of the finest quality, 
as rubber, on account of the sulphur contained in it, 
can not be mounted with any other without tarnishing. 
When closed, the pencil No. 31 is only 5 inches long, 
(No. 32, 33g inches,) but it opens to a length of 534 
inches. The price for the holder and pencil of No. 31 
is $6, pen $2 ; and of No. 32, or smaller size, $5 for the 
case, and $1 75 for the pen. Fifteen suvccribers will 
give you the former, or gentleman’s size, ana 13 the 
latter, or lady’s size. No. 33 is a No. 6 gold pen, with 
gold-plated holder with ebony handle—a 
very neat, desirable business-pen. By describing the 
“ind of pen you prefer, we can probably select one that 
w ill suit your hand perfectly. We send these by mail, 
in a neat turkey moroceo box, lined with velvet, in 
which they cau be kept, protected from injury, No, 34 
is a large pen, in a fine extension case, round or fluted, 
andrichly engraved. The gold is 14 carats fine. These 


pens, which are nicely put up in boxes, are a very. 


beautiful thing fora present. Price $20, and sent, 
postage paid, to any address, upon receipt of 29 sub- 
scribers at $1 50 each. No. 35 is a lady’s gold pen, 
with ivory holder. Price, $2 75. This is indeed a very 
neat and beautiful pen for ladies’ use. We send it. 
postpaid, by mail, inclosed in a handsome velvet-lined 
morocco box, for 6 subscribers. 

No. 38—The Celebrated St. Germain or 
Uerman Student’s Lamp.—as it is sometimes 
called. This lamp is made and furnished to us by C. F. 
A. Huyricus. It scarcely needs eulogium, being the 


standard thing our leading colleges, both among 


students and professors. They reject gas, even where 
it is most plentiful and convenient, and save their 
much-worked eyes by the motionless pure white light 
for which this lamp is so remarkable. No other 
artificial illumination approaches so nearly to the still 
colorless sunlight. The secret is in tho scientific 
adaptation of burner and chimney to produce that per- 
fection of draught by which absolute combustion is 
attained without vibration. The porcelain shade softens 
the light most agreeably. The lamp slides on a vertical 
standard, and is adjusted by a set-screw at any desir- 
able elevation to accommodate the work or the eyes. 
The reservoir is elevated above and at a short distance 
from the buraer, (communicating by a pipe,) so that 
the oil is always cool and out of reach of flame. The 
reservoir can be taken out of its telescopic socket, and 
carried away to another room and filled and returned, 
without putting out the light. The lamp will be a 
treasure worth no little trouble to obtain to any one 
who needs strong light, or who values eye-sight, econ- 
omy, neatuess, pure air, and freedom from trouble ail 
annoyance with lamps ; as iu all these pointsit is with- 
out a peer. The price of these lamps is $8, with 25 cents 
for packing. The mineral sperm oil can be had from 
most respectable dealers, or ordered in packages of any 
size (1 gallon upward) from Messrs. Henry Russkuu & 
Co., 38 Park Place, New-York. 

No. 39—Family Seales.—These scales com- 
bining the advantages of counter and platform scales, 
are peculiarly adapted to household purposes. They 
weigh from 34 ounce to 240 Ibs. They have a scoop or 
pan for weighing flour, sugar, and other house stores, 
and a platform for heavier articles, and are just such 
an apparatus as is needed for in-door or out-door use, 
occupying less than two feet square. These scales are 
manufactured by the well-known FarrBangs & Co., No. 
252 Broadway New York, whose weighing apparatus 
has long ranked as the standard in all parts of the coun- 
try. Send to them for circulars, if desired. 

Nos. 45.53—Bailey’s Patent Planes,—To 
those who have used these planes and know their value, 

is but small praise to say that they are superior to 
any others made. They are se far ahead of any others 
that there can be no comparison between them, They 
are self-adjusting in every respect. Both the wood 
and iron planes are entirely independent in themselves, 
requiring neither hammer, screw-driver, nor wrench 
to replace or adjust the cutter, which is held firmly in 
place and can instantly released use the cam 
and its thumb-piece. The cutter is adjuéted by simply 
turning a thumb-screw under the bed-pieos upon which 
the plane-iron rests. By this-thé cutter can Le adjusted 
any thickness shaving. The Stanley Rule and 
Level Chambers Street, New York, warrant 
these planes to be of the best stock and finish. The 
various rambers and sizes these planes which 
offer gives carpenters, mechanics, and others desiring 


the wood or iron planes as premiums. The smooth 
planes, of which we offer two sizes, are 534 inches long, 
13¢ inch cutter ; and 8 inches long, 1% inch cutter. 


embrace all sizes made. 
$ .50 each, or 141 subscribers at $1 each, will get a 
complete set of the wood-planes. 
scribers at $1.50 will get a complete set of the iron 
planes, which will last a life-time. 
those given are wanted, a few extra subscriptions will 
be required, according to the difference in the price. 


of premiums, consisting of machinists’ tools, etc., has 
been selected and put up at the suggestion of 
several practical men with whom we have consulted in 
regard to the subject. 
practical knowledge of the tools, and of the require- 
ments of all who have any thing to do with the working 
of metals, give their unqualified approval of the tools we 
have selected. This list of premiums has been made 
so extensive that every man who has any industrial 
operrtions to carry on will find some tool or tools ab- 
solutely necessary to him. By sending us clubs of 
subscribers to THE MANUFACTURER AND BUILDER these 
tools may be obtained by the smallest possible amount 
of labor. 
finish, we know them to be the best in the market—the 
best, without challenge. 


PUBLICATIONS. 


Jack plane.. .....léin.long,2 in. cutter. 


In the wood planes the lengths and widths of cutter 
Forty-four subscribers at 


Sixty-nine sub- 


If larger sizes than 


Nos. 54-76—Machinists’ 'Tools.—This series 


These gentlemen, who have a 


the qualities these tools, point 


When a manu has a set of any 
of them in his tool-chest, he knows he has the means 
of producing work equal to any that can be done. We 


obtain these tvols from the general agents, Messrs. 


bost & GoppDARD, 10% Liberty Street, New York. 


No. 77—Foot-Lathe No. 1.— Of these useful 
articles we offer two kinds. No.1 is perfectly adapted 
for most kinds turning wood also 
drilling, boring, polishing, sawing, etc. It seems tote 
the size desired by most people. ‘his is proved by the 
great numbers of them sold. This lathe takes a piece 
between centres 19 inches long and 644 inches wide in 
diameter. It weighs 200 pounds. It is fitted with two 
pointed centres, one spur-centre, face-plate turned and 
polished, twe rests, one 9 and the other three inches 
long ; also centre key and wrench combined, which fits 
the screw heads in different parts of the lathe. The 
balance-wheel weighs 45 pounds, is turned true, and is 
polished. It has two sizes for change of speed. This size 
of lathe has a great many extra parts made for it, so that 
whenever they are wanted they can be obtained. ‘This 
is a very valuable point, as in buying other machines 
of the kinds only such things as happen to fit can be 
used, and they are not always to be found when wanted. 
The Rev. Joun Topp, D.D,, speaking of lathes, says in 
regard to these, “For price, for finish, for beauty and 
workmansip, I have never seen any American lathe so 
desirable. Of the No.1 he says: ** Nobody can own 
the lathe without daily gratitude.” We procure these 
lathes through Mr. Lucius W. Ponp, 98 Liberty street, 
the well-known manufacturer of machinists’ tools. Few 
people can obtain one of these lathes more easily than by 
obtaining 65 subscribers for THz MANUFACTURER AND 
BUILDER, for which we ship this premium, without 
any additional charge for boxing. The regular price is 
$50, We include leather belt 8 feet long, which costs 
90 cents in the price given in the table. 


No. 78 — Foot Lathe, No. 2. —Our subscrib- 

ers are frequently asking for second-hand lathes, say- 
ing at the same time that such a one would answer 
their purpose, and probably come cheaper. There are 
many others who do not care for so complete a lathe 
as No.1. The No. 2, we think, will answer this de- 
mand. It is made of cheaper materials, but in the same 
style as lathe No.1. The frame is of wood, with curved 
legs, which give it a neat and attractive appearance. 
It is painted and ornamented in the best style. The 
bed is made with iron slides three feet long. Will take 
a piece between centres 21 inchhes long and 64 inches 
in diameter. It has an iron pulley like No. 1. The 
spindle runs accurately. The face-plate takes off, and 
the centres aye fitted to tapering sockets. Tailstock 
spindle travet%es with a left-hand screw. Everything 
well fitted finished. The the 
same pattern as for lathe No.1, and is turned true. 
The lathe, with face-plate, long and short T rests, two 
pointed centres, spur-centre, and wrench, packed tor 
transportation, costs $30. For this we also include 
the leather belt, 8 feet long, which is used on the driv- 
ing wheel. We box this lathe and deliver it on the cars 
for a club of 47 subscribers at $1 50 each, or 124 at $1. 
The twist-drills and chucks—premiums 65, 66, and 69 
to 73—especially the smaller sizes, are just the things 
for these lathes. The chucks, No. Ox, 2 and 3, cost $2 
extra for fitting in the lathe. Those desiring further in- 
formation in regard to the premium may send to 
WESTERN & Co., 37 Park Row, New York, for an illus- 
trated pamphlet. 
No, 79—The Dollar Steam-Engine.—This is 
a real working steam-engine and boiler, which runs 
half hour, until its fill water evaporated, 
means of a small spirit-lamp, which forms a part of it. 
It can not explode or get out of order. A most 
instructive as well as entertaining toy. Sent, prepaid, 
for 6 subscriders at $1 50. It i¢ manufactured by 
Brotuers & Co. 


Nes, 80, 81, 82, 88—Compact and Powerful 
Portable Steam-Engine and Boiler,-- Bax- 
patent acknowledged many experienced 
engineers to be the most perfect combination, of stan- 
dard principles exclusively, and thorough workmanship, 
ever made in a portable engine. At the same time such 
is its compactness and the scale and system on which 
it is manufactured, (by the Colt Armory, at Hartford, 
Ct.,) that it is afforded at the lowest price ever known 
for the same (actual) power. It is made by machine 
tools constructed expressly for it, of standard inter- 
parts throughout, like the celebrated Ameri- 
can watches. Consequently we are able to make it one 
of our most attractive and valuable premiums. Be- 
sides, it is warranted to consume less fuel per horse- 
power than any other engine. This is in consequence, 
partly, the improved arrangement the boiler and 
the cylinder being entirely let into the steam-space, 
gave room heat. The enginc and boiler 


(which, like the others, will run above, not below rated 
power) stands but five feet high, over all, by two feet in 
diameter. This is premium No. 80, costs $300, and 
can be had for 320 subscribers at $1 50 each, or 1125 at 
$leach. The five-horse engine and boiler stands 634 
feet high by 3 feet in diameter, costs $800, and can be 
had for 858 subscribers at $150 each. 
engine costs $1200, and will run a good sized manufac- 
tory. There is now no reason why any body should be 
without a first-class steam-engine, especially as these 
engines are so simple, snug, safe, and economical of 
fuel that they can be run in any apartment by the fire 
required to warm it, and by and person of common in- 
telligence, and will be received from the factory in 
perfect readiness for use. For running small lathes, 
drills, etc., circular and scroll saws, printing-presses, 
corn-huskers, cider-mills, fanning-mills, feed-mills, 
cotton-gins and hullers, cheese-presses, churns, pumps, 
washing-machines, sewing-machines, rotary blowers 
for forges and other purposes, etc., the smallest of 
these engines will be found thoroughly effective, and 
as little incnmbrance and trouble as a kitchen stove. 
For business, however, we recommend to try for one 
of ample rather than of bare sufficiency. 


PUBLICATIONS. 


The ten-horse 


Nos, 84, 85, and 86—Steam-Pnmps.—These 


steam-pumps are of the best class and quality, econom- 


ical in the use of steam, and capable of being applied in 
various ways. 


No. 84 is one of Hardick’s manufacture, 
which took the first prize at the Fair of the American 
Institute a year ago. Nos. 85 and 86 are two sizes of 
the celebrated Cameron pump. Nog. i wad 2. The first 
has a steam cylinder 434 by 7 inches, and its capacity 
of ordinary speed is 15 gallons per minute, and costs 
$150. Size No. 2 has a steam cylinder 6 inches in 
diameter, with 8-inch stroke. It costs $200, and is 
capable at ordinary speed of delivering 30 gallons of 
water per minute. These pumps are remarkable for 
their compactness, simplicity, and durability. The 
valves are large and not liable to become ehoked up. 
By simply removing the bonnet, access can be had to 
them for inspection or repair, 

Nos. 105 to 108—To Procure a Patent with- 
out Money.—We have met with many having valua- 
ble inventions, which inventors are anxious to get pat- 
ented, but are unable to afford the expense, and con- 
sequently fail to secure the profits which a patent 
might produce. To such as are in this position, we 
make the following liberal offer: No. LU8—We will 
prepare an application for a patent, attend to its pas- 
sage through the Patent Office, and pay all government 
fees and incidental expenses attending the same, for 
any inventor presenting a patentable invention, who 
will get up a club of seventy-five subscribers for THE 
MANUFACTURER AND BUILDER for one year at $1,50 
each, or 250 at $1 each, and send us the money by post- 
office order. If this application should be rejected, 


1 they may send us an additional list of thirty subscribers 


at $1.50 each, and the subscription money for the same, 
on receipt of which we will prepare and prosecute a 
second application, paying all government fees and in- 
cidental expenses. No. 107—For a list of fifty sub- 


PUBLICATIONS. 


No. 141--Covers for Binding the Manu— 


facturer and Builder.—These are described in 
premium 139, 140. 
careful to state which year you require. Any country 
binder will insert the year’s numbers in one of these 
covers at a moderate cost. 
paid, receipt three subscribers $1,50 for each 
cover. 


Now ready for 1869 and 1870. Be 


Price, 50 cents ; sent, post- 


Nos. 142 to 154-—-Good Libraries.-—In these 


premiums we offer a choice of books for manufacturers, 
mechanics, artisans, builders and others. The person 

entitled to any one of the premiums 142 to 153, may se- 
lect any books desired from the list published in our Spe- 

cial Premium Sheet, to the amount of the premiums, and 
the books will be forwarded, post or express paid. $25 or 
$50 worth books pertaining the industrial arts 
will give the boys new set them thinking and 
observing, and thus enable them to make their heads 
help theirhands. Any good book will, in the end, be of 

far more value to a youth than to have an extra hundred. 
dollars on coming to manhood. 
ics of a neighborhood unite their efforts, and through 

these premiums get an industrial library for general. 
use. 


Let the mechan 


No. 154--General Book Premium.-Any one: 


sending twenty-five or more names may select books. 
from our list to the amount of ten cents for each sub- 
scriber sent at $1; or thirty cents for each name sent ati 


$1.20; or sixty cents for each name at $1.50. This offer 
only for clubs twenty-five more. The books 
sent mail express, prepaid through us. 
SPECIMEN COPIES, CIRCULARS, SHOW 

BILLS, ete., 
will furnished free charge sufficient quantities 
to meet the reasonable requirements of agents. We 
would respectfully request that they do not waste 
them, but distribute them judiciously. If some unex- 
pected event should prevent them from continuing in 
the business, they will do the square thing by us by 
giving their outfit to some friend, who will continue the 
business where they have left off; and who will no 
doubt be grateful forthe opportunity of receiving profi- 
table employment. 

Postage. 

Every subscriber pays his own postage at the office 
where he receives the paper. This is only twenty-four 
cents per year, or six cents per quarter, payable in ad- 
vance. 

Don’t Give Your Town 
until everybody has been supplied with a circular and 
has had a chance to subscribe; and be sure that you 
leave your address, so that they may know where to 
find you in case they shonld make up their minds to 
take the magazine after you have left them. Make all 
drafts, money-orders, and registered letters payable to 
the order of Western & Company, publishers, and ad- 
dress all communications 
WESTERN COMPANY, Publishers, 
NO. 37 PARK ROW, NEW YORE.. 


TABLE CASH PREMIUMS. 
For 1871. 


scribers at $1.50 each, or 150 at $1 each, with the cash 
accompanying it, we will prepare an application, attend 


PREMIUMS. |PRE 


EVERY MAN HIS OWN PAY- 


o 
its passage through the office, and pay the govern- MASTER. 
ment fee ($15), the applicant paying the second govern- | STEADY EMPLOYMENT AND GOO!) PAY. = = z be 
ment fee of $20. No. 106—For a list of thirty-five _ 
pare and file caveat, furnish the necessary drawings,| 50) 
tion, equally with those for which our fees have 100 
has no model to accompany his application, he may pro- INTERMEDIATE CLUBS, 


cure additiona. subscribers, the premium on which (see 
cash rates) will enable him to pay for the model. A 
club of 100 names has beén obtained in a single estab- 
lishment where from 150 to 200 hands are employed. A 
village of 500 inhabitants will take this number readily. 

Machines.—Your choice! 
A $65 machine for 65 subscribers, at $1.50 
each.—It makes no difference to us which machine 
we send, or whether it is selected at first or at the last 
moment. No charge for boxing the machines; they 
go safely as freight. For circulars, giving full particu- 
lars m regard to style of machines, fixtures, etc., as 
well as instructions, send to Grover & Baker 
Manufacturing Co., 495 Broadway, New York ; 
Florence Sewing Machine Co., 505 Broadway, 
New York ; Wilcox & Gibbs Sewing Machine 
Co., 658 Broadway, New York; Singer Sewing 
Machine Co., 458 Broadway, New York. 

Nos. 137, 138—Volumes of the Manufactu- 
rer and Builder.—The unbound volumes of THE 
MANUFACTURER AND BUILDER consist of a set of num- 
ber for a year, each separate in its Own paper cover. 
These volumes amount to a valuable Library on all 
matters pertaining to the Industrial Arts, and contain 
more varied information on manufacturing, building, 
and mechanical subjects than can be obtained in books 
costing three times as much. The price of the volumes 
unbound is $1.50 each, at the office, or $1.75 if sent by 
mail, as tuey must be post-paid. They are profusely 
illustrated, the engravings used in them having alone 
cost thousands of dollars. For ordinary use, the sets 
of numbers unbound will answer quite well. 


Nos. 139, 140—Bound Volumes the Man- 
ufacturer and Builder.—New subscribers almost 
invariably desire to secure the back numbers of THE 
MANUFACTURER AND BUILDER from its commencement. 
Some desire them bound in our uniform style, while 
others prefer to get the loose numbers and have them 
bound to suit their own tastes. Our binding is very 
neat, and being done in large quantities at one time, is 
furnished at a very cheap rate. It is moreover very 
handsome, being of cloth, with gilt title and back, sides 
embossed and ornamented with a neat architectural de- 
vise stamped gold. The price the 
each, sent post-paid, 


It often happens that clubs are made up of numbers 
that are not found in the above table. Names may be 
added to clubs at the following rates : 

Inclubsof 4 and less than 10..$1 25 for each name. 

“ 10 * 15.. 120 “ 

20 « 30.. 100 « 
30 “ 40.. 95 « 


“ “ 200 « “ 
“ 500 « 1000.. 80 “ 


1000 and over......... 80 “ es 

The Profits the Cash Business, will 
seen by the above tables, are large and accrue rapidly. 
Every experienced canvasser knows that it is far easier 
to obtain 4 subscribers to a paper like THe Manurac- 
TUREB AND BUILDER at $1 50 each than to get 1 subscri- 
ber to a high-priced magazine, costing $6. This is more 
strikingly evident when the fact is taken into consider- 
ation that our paper, costing only $1 50, is aoTuALLY 
SUPERIOR IN EVERY RESPECT TO ANY THING OF THE KIND 
IN THE COUNTRY COSTING TWICE THAT SUM. 

There is another point in favor of our Magazine, as 
compared with a higher-priced periodical. This is the 
well-known fact, that in a manufacturing establish- 
ment, or even in a town, the working-men will rarely 
look at a paper costing $3 or $6, and the result is that 
only rich persons, comparatively, and proprietors can 
be solicited with any success. Now, these persons are 
scarce in any community; and a paper that comes 
within the means and comprehension of the masses or 
majority of the people, of course commands an im- 
mensely wide field. Hence, instead of getting only the 
proprietor of a manufactory, or the rich men of a 
town, the working-men can be approached with sue 
cess ; and out of a single establishment as many as 100 
subscribers haye easily been obtained. This is a very 

mportant point to canvassers, and where the large pro- 
fits with but little effort come in. Try it. 

Make all drafts, money orders, and registered letters 
payable to the order of Western & Company, Publish - 
ers, and address all communications, 

WESTERN & CO., Publishers, 
The Manufacturer and 
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Wilkesbarre and Lehigh 


FOR, STEAM AND FAMILY USE. 
OFFIOrF 
| Room No. 75, 111 BROADWAY, (Trinity Building). 
JNO. WHITE, 
LINDLEY H. FOWLER, 
LOUIS T. SNOW. 


jani-ly 


HE NEWBURGH ORREL COAL COM- 
PANY. 

Mines at Newburgh, Preston Co., W. Va: 

Company’s Office, No. 52 8. Gay St. Baltimore, Md. 

C. OLIVER 
CHAS. MACKALL, 

This Company offer their very superior Gas Coal at 
lowest market prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs. 
of good illuminating power, and of remarkable purity; 
one bushel of lime purifying 6,792 cubic feet, with a 
large amount of coke of good quality. ; 

It has been for many years very extensively used by 
various Gas Companies in the United States, and we beg 
to refer to the Manhattan, Metropolitan, and New York 
Gas Light Companies of New York, the Brooklyn and 
Citizens’ Gas Light Companies of Brooklyn, N. Y., the 
Baltimore Gas Light Company of Baltimore, Md., and 
Providence Gas Light Company, Providence, R. I. 

The best dry coals shipped, and the promptest atte 
tion given to orders. sep2l-lv 


BROTHERS, Sole Agents of the 
original 


Spring Mountain Lehigh Coal. 
Extensively used for Smelting Irou. 
Rooms, 28 and 30 Trinity Building, 
préti NEW YORE. 


SS. COAL, DELIVERED DI- 
rect frem the Mines of 


The Wilkesbarre Coaland Iron Co., 
or for re-shipment at 
HOBOKEN AND JERSEY CITY. 
OFFICE: 
80 Broadway, New York. 


apl-ly 


HE DESPARD COAL COMPANY OFFER 
their Superior DESPARD COAL to Gas Light Com- 
panies throughout the country. 


MINES IN HARRISON COUNTY, West Virginia. 
Wharves, Locust Point, 
Company’s Office, No. South Baltimore. 
AGENTS : 


PARMELE BROTHERS, No. 32 Pine street, New York. 
BANGS & HORTON, No. 31 Doane street, Boston. 
Among the consumers of Bespard Coal we name Man- 


COAL SHIPPERS. 


BISHOP GUTTA-PERCHA WORKS, 


422, 424 426 Fast 25th St., Office Factory, New 


SAMUEL BISHOP, 
The only manufacturer in the United States of every varicty of goods, made from Pure Gutta 
Percha. 


SUBMARINE TELEGRAPH 
Submarine Wires, insulated for Mining Blastivg use. 
Telegraph and Electric Wires for office and other uses, of all sizes ; Cotton and Silk Covered Wires, of ali sizes ; 
Bishop’s Cempound Cordage for air lines and outside connections ; Underground Wires, covered with Gutta- 
Percha and Lead protection ; Underground Wires, with fibre and Bishop’s Compounds. 
Any kind required made to order. ; 
In addition to Telegraph and Electric Goods, I make all kinds of Pure Gutta-Percha goods, such as Belting 
.for use in Water; Sheet for Surgical use ; Sheet for various Mechanical uses ; Lining tor Acid and Vhemics! 
Baths ; Bottles, Pitchers, and Funnels for Acids; Tissue Sheets fur Caps and Hats ; Soda and Beer Pipe ; Basse» 


for Flax Machinery, etc., etc. 
N. B.—TILLOTSO. 


at Factory prices. 


Orders also received at Factory for all kinds made. Pie 
Any goods of my manufacture, “‘exeepting Telegraph and Electric Goods,” are for sale in New York, by H. G. 
NORTON & CO., 26 Park Place; RUBBER CLOTHING Co., 347 Broadway; D. HUDGMAN, 27 Maiden Lane, 


New York. 


IN & OO., 8 iDey street, New York, and BLISS, TILLOTSON & CO., 247 South Water street, 
Chicago, are General Agents for the sale of any Telegraph and Electric Goods made by me, at Factory prices. 
JOHN THORNLEY, 503 Chestnut street, Philadelphia, Pa., is Agent for the sale of any goods made by me 


sepl3:4m 


Advertisements. 


Advertisements admitted on this page at the rate of 40 cents 
per line. Engravings may head advertisements at the 
same rate per line, by measurement, as the letter press. 


WORKS. 


MANUFACTORY, 


Steam Pumping Engines, Single and Duplex, Worth- 
ington’s Patent, for all purposes, such as Water Works 
Engines, Condensing or Non-condensing ; Air and Cir- 
culating Pumps, for Marine Engines ; Blowing En- 
gines; Vacuum Pumps, Stationary and Portable Steam 
Fire Engines; Boiler Feed Pumps, Wreckipg Pumps, 


MINING PUMPS, 


Water Meters, Oil Meters; Water Pressure Engines. 


Co., New York ; Jersey City Gas Light Co., Jersey City, 
N.J.; Washington Gas*Light Co., Washington, D.C. 
Portland Gas Light Co., Portland, Maine. 
&@- Reference to them is requested. may30-ly 
EWIS AUDENRIED & CO., MINERS AND 
Shippers of the following celebrated 


ANTHRACITE COALS. 
From Philadelphia tnd the Mines, 
DiamonpD, Red Ash ; Sponn, Red Ash ; OncHaRD, Pink 
Ash; Broap Mountain, White Ash ; Locust Mountar, 
White Ash ; Black Heats, White Ash; Old Company’s 
Lehigh; Wilkesbarre. 
From Port Johnston and Jersey City, 
Old Co.’s Lehigh, Hazleton, Wilkesbarre, and Shenan- 
doah Coals. 
Also the superior CUMBERLAND COALS. 
BROAD TOP, BARTON, BARTON, 
SEMI-BITUMINOUS, GEORGES CREEK, GEORGES CREEK, 
at Philadelphia. at Baltimore. at Alexrndria. 
205 Walnut street, Philadelphia; 14 Kilby street, Boston, 
34 Westminster st., Providence; 24 Second st., Baltimore, 
110 BROADWAY, NEW YORK. Janl3.y 


G B. LINDERMAN & CO., 
MINERS, 
Sugar Loaf, Lehigh Coal. 


OFFICE, 50 TRINITY BUILDING, 111 BROADWAY 
may23-ly NEW YORE. 


OXE BRO.’S & CO., CROSS CREEK COLLIERY 
Miners and Shippers of the Celebrated 


Cross Creek Free Red Ash 


COAL. 
FROM THE BUCK MOUNTAIN VEIN. 


OFFICES ; 
Philadelphia, No. 341 Walnut street. 
Drifton, Jeddo P. O., Luzerne Co., Pa. 
Agent in New York, SAMUEL BONNELL, Jr., 
Room 43, Trinity Building, 


feb-ly 111 Broadway. 


AMUEL BONNELL, JR., OFFERS FOR SALE 
his SUGAR CREEK and HONEY BROOK 


COALS, 


OFFICE : 
43 and 45 TRINITY BUILDING, 111 BROADWAY, 
New 


BENJAMIN, 


Barclay Street, 
IMPORTER 


CHEMISTS AND ASSAYERS’ UTENSILS, 
In every variety. 
Assay Balances, 
Furnaces, 
Chemicals, 
Blow Pipe Sets, 
In cases and details, 
Crucibles, Cupels, etc. 
Also, a very large stock of choice and rare chemicals, 
and glassware for use laboratories. may23 


DUNCAN, SHERMAN 


CORNER PINE AND NASSAU STREETS, 
NEW YORK. 

ISSUE CIRCULAR NOTES AND LETTERS 
CREDIT FOR TRAVELERS, AVAILABLE 
ALL THE PRINCIPAL CITIES 
THE WORLD. 

MONEY EUROPE AND THE 


PACIFIC COAST BY TELEGRAPH. 
allowed Deposits. feb-ly 


rass Castings. 
Send for Circular. 
H. R. WORTHINGTON, 
febl-ly 59 Beekman street, New York. 


LAFLIN RAND, 


POWDER CO., 21 Park Row, opposite 
Astor House, New York, 


invite attention to their facilities for delivering 


BLASTING POWDER, 
SAFETY FUSE, 


ELECTRICAL BLASTING 
&c., 


wherever required, from having nine manufactories in 
different States, beside agencies and magazines at all 
distributing points. nov. l:ly 


CARL 
PATENT 


DUALIN. 


NEW 
EQUAL STRENGTH NITRO-GLYCERINE. 
SAFER THAN GUN-POWDER. 


Factory and Office, Neponset, Mass. 
march :21:3m 


THE 


MINING JOURNAL, 


A weekly periodical containing all the news of special 
interest to 


CIVIL MINING ENGINEERS, 


as well as many descriptions and illustrations of New 
MACHINERY for 


MECHANICAL ENGINEERS. 
The full and accurate weekly reports of the Mining 
and Transportation Companies engaged in 
THE COAL TRADE 


give it a Frsanctan Vatvue which has gained for it an 
extensive circulation among Manufacturers and all Coal 


Dealers and buyers in the country. An excellent 
ADVERTISING MEDIUM 


for the branches to which it is specially devoted, as it 
reaches the SUPERINTENDENTS, PROPRIETORS and 
ENGINEERS. 
Price per Annum. 
Specimen copies free. Address 
WILLARD WARD, 
Manager. 


P. O. Box 4404. 


8S. PATENT OFFICE, 
Wasuineton, D. C., May 26, 1871. 

On the petition of THomas J. CousB of New York 
N. Y., praying for the extension of a patent granted to 
him on the 25th day of August, 1857, for an improve- 
ment in Separating Ore. 

It is ordered that the testimony in the case be closed 
on the 25th day of July next. that the time for fil- 
ing arguments and the Examiner’s report be limited 
to the 4th day of August next, and that said petition be 
heard on the 9th day of August next. Any person may 
oppose this extention. M.D. Commissioner. 


INSTRUCTION. 
CHOOL OF MINES, COLUMBIA COL- 
LEGE. 

DENT; EGLESTON, M., Mineralogy and Metal- 
urgy; M., Civil and Engin- 
CHANDLER, D., Analytical and Applied 
Chemistry; JOHN TORREY, M.D., LL.D., Botany; 

| JOY, Pu. D., General Chemistry; W. G. PECK, LL.D., 


Mechanics; J. H. VAN AMRINGE, A.M., Mathematics; 
O. N. ROOD, A.M., Physics; J. 8. NEWBERRY, M.D. 


LL.D., Geology and Paleontology. Regular courses 
Civil and Mining Engineering; Metallurgy; Geology and 
Natural History; Analytical and Applied Chemistry. 
Special students received for any of the branches taught. 
Particular attention paid to Assaying. For further in- 
formation and catalogues, apply to 
Dk. O., F. CHANDLER, 
nov2l-ly-is Dean of the Faculty. 


ONEY BROOK COAL COMPANY, Ex 
clusive Miners and Shippers of the Celebrated 


Honey Brook Lehigh Coal, 
Trinity Building, 
111 BROADWAY, NEW YORK. 


Wharves, Elizabethport, N. J. Philadelphia office 
209 Walnut street. 


ap20-ly 4 J. McCREARY, President. 


THE BEST TURBINE WHEEL. 


SWAIN’S 


Gave 5 Per Cent. better results at the Lowell 
Test than any of its Highly Polished Competi- 
tors. 

It will give from 30 to 100 per cent. more power in 
proportion to its size, than any other wheel. Pi 

Guaranteed to give from 10 to 50 per cent. more power, 
with the’same water, than any other wheel in the market 
Itis the best made, most compact, runs longer without 
repairs, and gives better satisfaction than any other 
wheel. 

gar Send for report of tests, with description and 


diagrams. 
SWAIN TURBINE Co., 
Dec 6:6m North Chelmsford, Mass. 


EW YORK BELTING AND PACKING 
COMPANY. The oldest and largest manufacturers 
in the United States of , 
Vulcanized Rubber Fabrics, 
adapted to Mechanical Purposes, 
invite the attention of all who are interested in the sale 
or use 0. such articles to the high standard quality and 
low prices of their various manufactures, comprising 
machine Belting, Steam Packing, Leading Hose, Suction 
Hose, Car Springs, Wagon Springs, Billiard 
Cushions, Grain Drill Tubes, 
etc., etc., etc., 
HOSE 
made expressly for the use of Steam Fire Engines, and 
will stand a pressure of 400 pounds per square inch. 
Otticers of Fire Departments requiring new hose, wil 
find this much superior in strength and quality to any 


other. 

PATENT SOLID EMERY VULCANITE WHEELS, 
a composition of rubber and emery, making a very hard 
uniform substance of the nature of stone throughout. 
These wheels for grinding and polishing metals, ‘‘ gum- 
ming” saws, etc., are the most economical and effective 
tools that can be-used. 
WAREHOUSE, 37 AND 38 PARK ROW, NEW YORK. 

JOHN H. CHEEVER, Treasurer. 

a@-Price lists and further information may be ob- 
tained by mail or otherwise on application. 

oct30-ly-o8 


MANUFACIURERS OF ALL SHAPES OF 


FIRE BRICK 


FOR IRON WORKS, LIME KILNS, FANNERS, 
&eo., &c., 


Particular attention given to the manufacture of linings 
for Cupola Furnaces. 


Blocks and Tiles for all Purposes. 
BRASS FURNACE CIRCULARS. 


Stove and Kange Linings of every description to 
order. novi;ly 


VOID LEAD POISON .—Tin-Livep Leap Pipe is 
the only water-pipe in the market which combines 
safety to health with strength, dur- 
ability, facility of bending, and mak- 
ing perfectly tight joints. Water 
flows through it as pure as if drawn 
through silver. It is approved by 
all the leading chemierts and physi- 
cians in the country; also, the Water 
Commissioners of NewYork, Brook- 
and Boston. addition the 
plumbing of houses, it is largely 
used in conveying water from springs and wells. Price 
15 cents a pound for all sizes. Circulars and sample of 
pipe sent by mail, free. Address THE CoLWELLS, SHAW 
& WitLarp Mr’e Co., 213 Centre street, between Canal 
and Grand streets, New York. Also, manufacturers, of 
Block Tin Pipe, Lead Pipe, Sheet Lead, Solder, &c. On- 
DERS SOLICITED. Ap 25-6m 


8. PATENT OFFICE, 
e WASHINGTON, D. C., May, 25, 1871. 

On the petition of CHARLES H. Sayre of Utica, New 
York, praying for the extension of a patent granted to 
him on the 25th day of August, 1857, for an improve- 
ment in Cultivators. , 

It is ordered that the testimony in the case be closed 
on the 25th day of July next, that the time for filing 
arguments and the Examiner’s report be limited to the 
4th day of August next, and that said petition be heard 
on the 9th day of Augustmext. Any person may oppose 

his extension. Commissioner. 


RTICAL TUBE RADIATORS, 


4 
4 


MISCELLANEOUS. 


Perret 


For Mines, Steamships, 
Breweries, Sugar Refineries, Tannerier, and various 
Manufacturing Purposes. 

Manufactured the Automatic Steam Vacum Pump 
Manufacturing Co. Office, 85 Liberty st., New York. 

2 doors West of Broadway. 

Sreon N. Drake, Pres. KLENEN, 
Send for Illustrated Circular. feb22 6m 


STEAM PUMPS. 


PUMPS GUARANTEED FOR EVERY SITUATION. 
KNOWLES SIBLEY, 
Warehouse. and Liberty st., 


NEW YORK. 


Works Warren, Mass. 


OSEPH NASON & CO., 61 BEEKMAN 
STREET, corner of Gold street.—WROUGHT and 


CAST-IRON PIPES; all kinds of STEAM and GAS 
FITTINGS ; Apparatus for WARMING and VENTI- 
LATING BUILDINGS. 


JOSEPH NASON. 


THOULET & C, RASCHER, MINING AND CIVIL 
oe} « Engineers, Maps, Topographical and Mining Sur- 
veys, Superintendence of Mines, Metallurgical and Che- 
mical Works, kxaminations and Reports on Coal and 
Metallic Mines, Assays, etc., Oriental building, 122 La 
Salle street, Chicago. 


HENRY WORTHINGTON. 


S. PATENT OFF:CE, 
e Wasnincton, D. C., May 11, 1871. 

On the petition of Jonn TouLmIN of Worcester, Mass., 
praying for the extension of a patent granted to him 
on the 25th day of August, 1857, for an improvement 
in Vibrating Shears. 

It is ordered that the testimony in the case be closed 
on the 25th day of July next, that the time for filing 
arguments and the Examiner’s report be limited to the 
4th day of August next, and that said petition be heard 
on the 9th day of August next. Any person may oppose 
this extension. M. D. Leaeerr, Commissioner. 

8. PATENT OFFICE, 
Wasnineton, D. C., May 11, 1871. 

On the petitiop of Joszpa W. Bupp of Midland City, 
Michigan, Administrator of [skazL DODENHOFF, de- 
ceased, praying for the extension of a patent granted 
to the said Iskagz Dovennorr, on the 18th day of 
August, 1857, for an improvement in Raking Apparatus 
for Harvesters. 

It is ordered that the testimony in the case be closed 
on the 18th day of July next, that the time for filing 
arguinents and the Examiner’s report be limited to the 
28th day of July next, and that said petition be heard 
the day August next. may oppose 
this extension. M.D. 
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